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
9HUVLRQ
$XWKRUV-1HOOWKRUS02MHGD&DEUDO'-RKQVRQ&/HDK\DQG/-LDQJ


3OHDVHFLWHWKLVZRUNDV
1HOOWKRUS - 2MHGD &DEUDO 0 -RKQVRQ ' /HDK\ & DQG -LDQJ /  /DQG 9DOXH DQG
7UDQVSRUW 3KDVH  0RGHOOLQJ DQG $SSUDLVDO )LQDO 5HSRUW WR 7I1:<&$ DQG (365& /HHGV
,QVWLWXWHIRU7UDQVSRUW6WXGLHV8QLYHUVLW\RI/HHGVKWWSVGRLRUJ
 
WĂŐĞ ? ƵŐƵƐƚ ? ? ? ? 
*ORVVDU\

$$') $QQXDO$YHUDJH'DLO\)ORZ±WUDIILF
$851 $XWRPDWLF8UEDQDQG5XUDO1HWZRUNRIDLUSROOXWLRQPRQLWRULQJVLWHV
%&5 %HQHILW&RVW5DWLR
%56 %XVLQHVV5DWHV6XSSOHPHQW
&DGQD$ 1RLVHPRGHOOLQJVRIWZDUH
&%$ &RVWEHQHILWDQDO\VLV
&%' &HQWUDO%XVLQHVV'LVWULFW±RIDFLW\
&*7 &DSLWDO*DLQV7D[
G% 'HFLEHOV±XQLWRIQRLVH
'I7 'HSDUWPHQWIRU7UDQVSRUW
'&/* 'HSDUWPHQWIRU&RPPXQLWLHVDQG/RFDO*RYHUQPHQW
'HIUD 'HSDUWPHQWIRU(QYLURQPHQW)RRGDQG5XUDO$IIDLUV
'I( 'HSDUWPHQWIRU(GXFDWLRQ
'I7 'HSDUWPHQWIRU7UDQVSRUW
'/5 'RFNODQGV/LJKW5DLOZD\/RQGRQ
($ (QYLURQPHQW$JHQF\
(1' (QYLURQPHQWDO1RLVH'LUHFWLYH
(2 (PSOR\PHQW2SSRUWXQLWLHV
(3 (PSOR\PHQW3RWHQWLDOLW\
(365& (QJLQHHULQJDQG3K\VLFDO6FLHQFHV5HVHDUFK&RXQFLO
H[DQWH EHIRUHLPSOHPHQWDWLRQDQDO\VLVEDVHGRQIRUHFDVWGDWD
H[SRVW DIWHULPSOHPHQWDWLRQDQDO\VLVWDNLQJDGYDQWDJHRIDYDLODEOHRXWWXUQGDWD
)( )XUWKHU(GXFDWLRQ
*&*-& *HQHUDOLVHG-RXUQH\&RVW±FRPSRVLWHPHDVXUHRIMRXUQH\FRVWLQFOXGLQJQRQ
PRQH\LWHPV
*,6 *HRJUDSKLFDO,QIRUPDWLRQ6\VWHPV
*-7 *HQHUDOLVHG-RXUQH\7LPH±FRPSRVLWHZHLJKWHGPHDVXUHRIMRXUQH\WLPHXVHG
LQ3')+DQGUDLODSSUDLVDO
*0 *UHDWHU0DQFKHVWHU
*3 *HQHUDO3UDFWLWLRQHU±IDPLO\GRFWRU
*9$ *URVV9DOXH$GGHG
*:5 *HRJUDSKLFDOO\:HLJKWHG5HJUHVVLRQ
+( +LJKHU(GXFDWLRQ
+3 +HGRQLF3ULFLQJ
+6/ +HDOWKDQG6DIHW\/DERUDWRU\ 
,0' ,QGH[RI0XOWLSOH'HSULYDWLRQ
WĂŐĞ ? ƵŐƵƐƚ ? ? ? ? 
,76 ,QVWLWXWHIRU7UDQVSRUW6WXGLHV8QLYHUVLW\RI/HHGV
,97 ,Q9HKLFOH7LPH
-/( -XELOHH/LQH([WHQVLRQ/RQGRQ
-7 -RXUQH\7LPH
.6 .H\6WDJHDJHV\HDUV
.6 .H\6WDJHDJHV\HDUV
/$ /RFDO$XWKRULW\
/62$ /RZHU/D\HU6XSHU2XWSXW$UHD
/87, /DQG8VHDQG7UDQVSRUW,QWHUDFWLRQPRGHO
/9& /DQG9DOXH&DSWXUH
/98 /DQGYDOXHXSOLIW
0+&/* 0LQLVWU\RI+RXVLQJ&RPPXQLWLHVDQG/RFDO*RYHUQPHQW
062$ 0LGGOH/D\HU6XSHU2XWSXW$UHD
1(&$ 1RUWK(DVW&RPELQHG$XWKRULW\
1(/80 1RUWKHUQ(FRQRP\	/DQG8VH0RGHO
17(0 1DWLRQDO7ULS(QG0RGHO
1,& 1DWLRQDO,QIUDVWUXFWXUH&RPPLVVLRQ
11'5 1DWLRQDO1RQ'RPHVWLF5DWHV
1R506 1RUWKHUQ5DLO0RGHOOLQJ6\VWHP
12 1LWURJHQGLR[LGH±DLUSROOXWDQW
12[ 1LWURXVR[LGHV±DLUSROOXWDQWV
13' 1DWLRQDO3RSXODWLRQ'DWDEDVH+6/
135 1RUWKHUQ3RZHUKRXVH5DLO
139 1HW3UHVHQW9DOXH
2$ 2XWSXW$UHD
2%& 2XWOLQH%XVLQHVV&DVH
2/6 2UGLQDU\/HDVW6TXDUHVHVWLPDWLRQ
216 2IILFHRI1DWLRQDO6WDWLVWLFV
26 2UGQDQFH6XUYH\
3$<( 3D\$V<RX(DUQLQFRPHWD[FROOHFWLRQ
3&0 3ROOXWLRQ&OLPDWH0RGHOV'HIUD
3')+ 3DVVHQJHU'HPDQG)RUHFDVWLQJ+DQGERRN5'*
30 3DUWLFXODWHVVPDOOHUWKDQPLFURPHWUHVLQGLDPHWHU±DLUSROOXWDQW
37 3XEOLF7UDQVSRUW
39% 3UHVHQW9DOXHRI%HQHILWV
39& 3UHVHQW9DOXHRI&RVWV
6$5 6SDWLDO$XWRUHJUHVVLYHPRGHO
WĂŐĞ ? ƵŐƵƐƚ ? ? ? ? 
6'/7 6WDPS'XW\/DQG7D[
6(0 6SDWLDO(UURU0RGHO
62 6NLOOV6WXG\2SSRUWXQLWLHV
62%& 6WUDWHJLF2XWOLQH%XVLQHVV&DVH
67$76 $FFLGHQWUHSRUWLQJIRUPXVHGE\WKH3ROLFH
7$* 'I7¶VRQOLQH7UDQVSRUW$QDO\VLV*XLGDQFH
7I/ 7UDQVSRUWIRU/RQGRQ
7I1 7UDQVSRUWIRUWKH1RUWK
7I*0 7UDQVSRUWIRU*UHDWHU0DQFKHVWHU
75$&& 7UDQVSRUWDFFHVVLELOLW\PRGHOOLQJWRROE\%DVHPDS/WG
77: 7UDYHOWRZRUN
92$ 9DOXDWLRQ2IILFH$JHQF\
:HE7$* 'I7¶VRQOLQH7UDQVSRUW$QDO\VLV*XLGDQFHXSWR±QRZµ7$*¶
:73 :LOOLQJQHVVWR3D\
:<&$ :HVW<RUNVKLUH&RPELQHG$XWKRULW\




















,PDJH FUHGLWV 0LOOHQLXP 6TXDUH /HHGV H[WUDFW RI LPDJH E\ &KHPLFDO (QJLQHHU XVHG XQGHU &UHDWLYH &RPPRQV $WWULEXWLRQ6KDUH $OLNH 
,QWHUQDWLRQDOOLFHQVH&DVWOHILHOGDW1LJKWH[WUDFWRILPDJHE\'DYH3HQGOHEXU\XVHGXQGHU&UHDWLYH&RPPRQV$WWULEXWLRQ*HQHULFOLFHQVH
1HZSXEOLFUHDOPH[WUDFWRILPDJHE\-RKQ/RUGXVHGXQGHU&UHDWLYH&RPPRQV$WWULEXWLRQ*HQHULFOLFHQVH 
WĂŐĞ ? ƵŐƵƐƚ ? ? ? ? 
+LJKOLJKWV
x 7KH5HSRUWIRFXVHVRQXQGHUVWDQGLQJDQGTXDQWLI\LQJWKHUHODWLRQVKLSVEHWZHHQWUDQVSRUWDQG
SURSHUW\YDOXHVLQWKH1RUWKRI(QJODQG
x 7KUHHLQQRYDWLYHPRGHOVZHUHEXLOWXVLQJDYDLODEOHGDWDVHWV±WKHVHDUH
± DFURVVVHFWLRQDOPRGHORI UHVLGHQWLDOSURSHUW\YDOXHVDFURVV WKHZKROHRI WKH1RUWKRI
(QJODQGXVLQJKHGRQLFSULFLQJPHWKRGVDQGLQFOXGLQJERWKDFFHVVLELOLW\DQGSODFHTXDOLW\
± D TXDVLH[SHULPHQWDO PRGHO RI UHVLGHQWLDO SURSHUW\ YDOXHV IRFXVLQJ RQ WKH LPSDFW RI
0DQFKHVWHU 0HWUROLQN H[WHQVLRQV EHWZHHQ  DQG  XVLQJ SDQHO GDWD FURVV
VHFWLRQDODQGWLPHVHULHV
± DFURVVVHFWLRQDOPRGHORIFRPPHUFLDOSURSHUW\YDOXHVZKLFKLVDSURWRW\SHPRGHOEDVHG
RQDVPDOOHUGDWDVHWFRYHULQJ/HHGVDQG%UDGIRUGLQLWLDOO\
x $FFHVVLELOLW\WRHPSOR\PHQWE\UDLOFDUDQGZDON±DVWKHµPDLQPRGH¶RIWUDYHO±DUHHDFKIRXQG
WREHKLJKO\VLJQLILFDQWLQWKHUHVLGHQWLDOSURSHUW\PDUNHW)RUHYHU\DGGLWLRQDOMREVWKDW
DUHDFFHVVLEOHIURPWKHKRPHORFDWLRQWKHUHLVDSURSHUW\SULFHSUHPLXPRIIRUUDLODQG
IRUFDU7KHHIIHFWRIZDONDFFHVVLELOLW\WRHPSOR\PHQWLVHYHQPRUHSRZHUIXOWKDQIRU
UDLORUFDUDQGWKLVLVVHHQLQFLW\FHQWUHSULFHSUHPLXPV±DOWKRXJKWKHWRWDOQXPEHURIZDON
DFFHVVLEOHMREVWHQGVWREHORZHUWKDQIRUWKHIDVWHUPRGHV
x 3ODFHTXDOLW\DOVRSOD\VDKLJKO\VLJQLILFDQWUROHLQUHVLGHQWLDOSURSHUW\SULFHV,PSRUWDQWSODFH
TXDOLW\ YDULDEOHV LQFOXGH DFFHVVLELOLW\ WR ORFDO FHQWUHV JUHHQVSDFH DQG SOD\ RSSRUWXQLWLHV
FRPPXQLW\QRLVHOHYHOVDQGDLUTXDOLW\$VZLWKSUHYLRXVUHVHDUFKVWXGLHVORFDOVFKRROVSOD\
DQLPSRUWDQWUROH
x 3URSHUW\ W\SHDQG IORRUVSDFHKDYHDQ LQIOXHQFHDVH[SHFWHGDQG WKHUH LVSUHPLXPRQQHZ
KRPHV  1HLJKERXUKRRG DYHUDJH LQFRPH LV LQFOXGHG DV D FRQWURO YDULDEOH DQG WKH
ILQGLQJRIDSUHPLXPDVVRFLDWHGZLWKWKLVLVERWKLFRQVLVWHQWZLWKHFRQRPLFWKHRU\DQGLL
SDUWRIWKHH[SODQDWLRQIRUSULFHHIIHFWVRIµJHQWULILFDWLRQ¶ZKHUHWKDWRFFXUV
x 7KHDYHUDJHXSOLIWGXHWRQHZ0DQFKHVWHU0HWUROLQNVWDWLRQVZDVIRXQGWREHIRUWKH
NPFDWFKPHQW7KLVYDULHGDFURVV0HWUROLQN OLQHVHJLQ WKHKLJKHULQFRPH6RXWK
0DQFKHVWHUFDWFKPHQWORZHURULQVLJQLILFDQWLQ(DVW0DQFKHVWHU5RFKGDOH/LQHFDWFKPHQWV
7KH$LUSRUW/LQHZDVH[FHSWLRQDO ZLWKHPSOR\PHQWFHQWUHVDWERWKHQGVDQG WKH
RSSRUWXQLWLHVRILQWHUQDWLRQDOFRQQHFWLYLW\
x 7KHVWXG\SURYLGHVDILUVWHVWLPDWHRIWKHSRWHQWLDOXSOLIWGXHWR1RUWKHUQ3RZHUKRXVH5DLO135
VHUYLFHLPSURYHPHQWV7KHPD[LPXPHIIHFWRQDYHU\ORFDOLVHGEDVLVZDVHVWLPDWHGDW
KRZHYHUWKLVPD\EHLQFUHDVHGE\G\QDPLFHIIHFWVWKURXJKWKHHFRQRP\DQGSURSHUW\PDUNHW
(VWLPDWHVRIWKHWRWDOSRWHQWLDOXSOLIWDUHSURYLGHG
x 7KHDELOLW\WRXVH/DQG9DOXH&DSWXUH/9&WRUHF\FOHVRPHRIWKLVSURSHUW\YDOXHJDLQLQWR
IXQGLQJ IRU LQIUDVWUXFWXUHSURMHFWV LVFRQVLGHUHGDVZLWK&URVVUDLODQG&URVVUDLO WKHUHDUH
VRPH VHULRXV OLPLWDWLRQV WR WKH VHW RI /9& WRROV DYDLODEOH LQ (QJODQG UHODWLQJ WR H[LVWLQJ
SURSHUWLHVLQSDUWLFXODUOHVVVRIRUQHZGHYHORSPHQW
x 7KHVWXG\SURYLGHVVRPHLQVLJKWLQWRUHJLRQDOGLIIHUHQFHVLQXSOLIWVLQWKH1RUWKYHUVXV/RQGRQ
DQG WKH6RXWK(DVW8SOLIWVDUHH[SHFWHG WREH ORZHU LQ WKH1RUWKDW WKHSUHVHQW WLPH± WKH
PRGHOVVKRZKRZWKLVLVUHODWHGWRMREGHQVLW\VFDOHRIDFFHVVLELOLW\LPSURYHPHQWDQGLQFRPH
x &RPPHUFLDOSURSHUW\SUHPLXPVDUHUHODWHGWRERWKVWDWLRQSUR[LPLW\DQGZDONDFFHVVLELOLW\WR
RWKHUHPSOR\PHQW
x 0DQ\ PRGHO YDULDQWV DQG VXEYDULDQWV ZHUH WHVWHG DFURVV WKHVH PRGHOV WKH SDUDPHWHU
HVWLPDWHVDQGVLJQVDUHUHPDUNDEO\VWDEOHDQGPRVWDUHKLJKO\VLJQLILFDQW7KLVLVHQFRXUDJLQJ
IRUWKHUREXVWQHVVRIWKHILQGLQJV:KHQFRPSDUHGZLWKSUHYLRXVZHOOUHJDUGHGWKRXJKVPDOOHU
VFDOH PRGHOOLQJ WKH UHVXOWV DUH YHU\ FRPSDUDEOH HJ 1DWLRQZLGH  ,QWHUQDO
FRQVLVWHQF\FKHFNVEHWZHHQWKHFURVVVHFWLRQDODQGTXDVLH[SHULPHQWDOPRGHOVDOVRSURYLGH
HQFRXUDJLQJILQGLQJV
WĂŐĞ ? ƵŐƵƐƚ ? ? ? ? 
/DQG9DOXHDQG7UDQVSRUW3KDVH0RGHOOLQJDQG
$SSUDLVDO
)LQDO5HSRUW
6XPPDU\
x 7KLV 5HSRUW FRYHUV WKH ILQGLQJV RI WKH 3KDVH  VWXG\ FDUULHG RXW E\ WKH ,QVWLWXWH IRU
7UDQVSRUW6WXGLHV ,768QLYHUVLW\RI/HHGVDQGVSRQVRUHGE\7UDQVSRUW IRU WKH1RUWK
7I1 :HVW <RUNVKLUH &RPELQHG $XWKRULW\ :<&$ DQG WKH (QJLQHHULQJ DQG 3K\VLFDO
6FLHQFHV5HVHDUFK&RXQFLO (365&0HPEHUVRI WKHVWXG\¶V$GYLVRU\3DQHOSURYLGHG
JHQHURXVFRPPHQWVRQDQHDUOLHUGUDIWDQGWKRVHFRPPHQWVKDYHEHHQWDNHQRQERDUG
LQWKLVILQDOYHUVLRQ
x 7KH IRFXVRI WKH5HSRUW LVRQXQGHUVWDQGLQJDQGTXDQWLI\LQJ WKH UHODWLRQVKLSVEHWZHHQ
WUDQVSRUWDQGSURSHUW\YDOXHVLQWKH1RUWKRI(QJODQG
x 7KHPDLQDFKLHYHPHQWVGHVFULEHGLQWKLV5HSRUWDUHWKHIROORZLQJ
R 7KHGHYHORSPHQWRIZRUNLQJPRGHOVRIWKUHHW\SHV
L D&URVV6HFWLRQDOPRGHORI5HVLGHQWLDO3URSHUW\YDOXHV
LL D&URVV6HFWLRQDOPRGHORI&RPPHUFLDO3URSHUW\YDOXHVDQG
LLL D7LPH6HULHVPRGHORI5HVLGHQWLDO3URSHUW\YDOXHV
R 7KH &URVV6HFWLRQDO 5HVLGHQWLDO 3URSHUW\ 0RGHO PDNHV XVH RI D WKHRUHWLFDO
IUDPHZRUNGHYHORSHGLQWKLVVWXG\DQGEXLOGVRQSUHYLRXVOHDGLQJVWXGLHVLQWKH
LQWHUQDWLRQDOOLWHUDWXUHHJ0XOOH\HWDO+HHWDO$KOIHOGW,W
FRYHUVWKHZKROHRIWKH1RUWKRI(QJODQGSRSXODWLRQPLOOLRQKRXVLQJVWRFN
PLOOLRQ XQLWV HFRQRP\ ELOOLRQ SHU DQQXP *URVV 9DOXH $GGHG *9$ 7KH
UHVXOWVDGGUHVVERWKWKHYDOXHRIDFFHVVLELOLW\±E\GLIIHUHQWPRGHVRIWUDQVSRUW±
DQGWKHYDOXHRISODFHTXDOLW\
R 7KH &RPPHUFLDO 0RGHO LV D QHZ SURWRW\SH PRGHO EDVHG RQ D VPDOO GDWDVHW
KRZHYHUDGGLWLRQDOGDWDZLOODOORZLWWREHHVWLPDWHGPRUHUREXVWO\,WRSHQVXSD
VHWRITXHVWLRQVDERXWWKH OLQNDJHVEHWZHHQFRPPHUFLDOSURSHUW\DQGWKHZLGHU
HFRQRP\DQGRIIHUVVRPHSUHOLPLQDU\ILQGLQJV
R 7KH7LPH 6HULHV5HVLGHQWLDO0RGHO IRFXVHVRQ0DQFKHVWHU0HWUROLQN±D FDVH
VWXG\ZKHUH WKHUHKDYHEHHQVLJQLILFDQW LPSURYHPHQWV LQDFFHVVLELOLW\E\SXEOLF
WUDQVSRUWRYHUWKHODVW\HDUV7KHPRGHOWDNHVDTXDVLH[SHULPHQWDODSSURDFK
WRPHDVXUHWKHLPSDFWRIWKHLQWHUYHQWLRQ7KHUHVXOWVDUHDYDLODEOHOLQHE\OLQHIRU
NPDQGNPVWDWLRQFDWFKPHQWV7KHSDWWHUQRIWKHUHVXOWVFDQEHXQGHUVWRRG
ZLWK UHIHUHQFH WR WKH FURVVVHFWLRQDO PRGHO DQG G\QDPLF IDFWRUV DQG WKH
LPSOLFDWLRQVDUHFDUHIXOO\FRQVLGHUHG
R 7KH PRGHOV KDYH EHHQ XVHG WR H[SORUH WKH SRWHQWLDO ODQG YDOXH XSOLIW GXH WR
1RUWKHUQ3RZHUKRXVH5DLO135DQGVRPHRWKHUK\SRWKHWLFDOSROLF\WHVWV
R 7KH LPSOLFDWLRQVIRUDSSUDLVDOSRWHQWLDO ODQGYDOXHFDSWXUH LQ WKH1RUWKDQG WKH
GLVWULEXWLRQDO LPSDFWV RI UDLO LQYHVWPHQW DUH FRQVLGHUHG XVLQJ WKH TXDQWLWDWLYH
UHVXOWV
x 7KH NH\ SRLQWV RI WKH PHWKRG DQG WKH PDLQ ILQGLQJV RI WKH PRGHOOLQJ ZRUN FDQ EH
VXPPDULVHGDVIROORZV
WĂŐĞ ? ƵŐƵƐƚ ? ? ? ? 
&URVV6HFWLRQDO5HVLGHQWLDO0RGHO
R $ VHULHV RI KHGRQLF SULFLQJ +3 PRGHOV ZHUH GHYHORSHG XVLQJ D GDWDVHW RI
 SURSHUW\ VDOHV WUDQVDFWLRQV LQ WKH \HDU  LQ WKH 1RUWK RI (QJODQG
VSHFLILFDOO\WKH7UDQVSRUWIRUWKH1RUWK7I1DUHD7KHPRGHOIRUPDQGH[SODQDWRU\
YDULDEOHVDUHEDVHGLQHFRQRPLFWKHRU\VHH6HFWLRQ
R 7KHYDULDEOHV LQFOXGHDFFHVVLELOLW\WRHPSOR\PHQWE\PRGHRIWUDQVSRUWSODFH
TXDOLW\GHILQHGTXLWHZLGHO\EXLOGLQJDWWULEXWHVLQFRPHDQGVXSSO\FRQVWUDLQWVLQ
WKHORFDOKRXVLQJPDUNHW
R ,Q WKHVH PRGHOV LQFRPH LV DOORZHG WR LQWHUDFW ZLWK WKH RWKHU YDULDEOHV ZLWK
VLJQLILFDQWUHVXOWV7KLVVKRZVWKDWWKHSUHPLXPIRUUDLODFFHVVLELOLW\LVJUHDWHVW
LQKLJK LQFRPHDUHDV±UHDVRQV IRU WKLVDQGWKH LPSOLFDWLRQVRI LWDUHGLVFXVVHG
6HFWLRQV  DQG  %\ FRQWUDVW WKH  SUHPLXP IRU ZDON DFFHVVLELOLW\ LV
XQLIRUPDFURVVKLJKDQG ORZLQFRPHDUHDV±VLPLODUO\FDUDFFHVVLELOLW\ZKHUHD
PLQLPDODQGQRWVLJQLILFDQWLQFRPHHIIHFWZDVIRXQG
R 7KH PRGHOV DUH VSDWLDOO\ GHWDLOHG ZKLFK KDV PDGH LW SRVVLEOH WR HVWLPDWH
DFFHVVLELOLW\WRHPSOR\PHQWSDUDPHWHUVIRUUDLOZDONDQGFDUPRGHVVHSDUDWHO\
,QLWLDOO\WKHPRGHOZDVHVWLPDWHGXVLQJ062$OHYHOGDWDIRUUDLODFFHVVLELOLW\DQG
VRPHRWKHUNH\YDULDEOHV±WKHUHDUHURXJKO\KRPHVSHU062$LQWKHVWXG\
DUHD 7KH ILQDOPRGHOV DUH EDVHG RQ UDLO DFFHVVLELOLW\ DW WKHPXFK ILQHU 2XWSXW
$UHDV2$OHYHODWWKHRULJLQWKHUHDUHDURXQGKRPHVLQDQ2$DQGDWDQ
LQWHUPHGLDWH/62$OHYHODWWKHGHVWLQDWLRQVZKHUHHPSOR\PHQWLVORFDWHG*RLQJ
WRDQHYHQILQHUOHYHORIVSDWLDOGHWDLOZRXOGUHTXLUHPRYLQJWRKLJKSHUIRUPDQFH
FRPSXWLQJIRUSUHVHQWSXUSRVHVZHWKLQNWKHH[LVWLQJPRGHOKDVVXIILFLHQWGHWDLO
R 7KHDFFHVVLELOLW\WRHPSOR\PHQWYDULDEOHPHDVXUHVWKHQXPEHURIMREVWKDWFDQEH
µVHHQ¶IURPDVSHFLILFKRPHORFDWLRQ,WWDNHVLQWRDFFRXQWWKHQXPEHURI MREV LQ
HDFKORFDOLW\DFURVVWKH1RUWKDQGWKHHDVHRUGLIILFXOW\RIUHDFKLQJWKHP-REV
WKDWDUHUHPRWHIURPWKHKRPHORFDWLRQDUHGLVFRXQWHGE\DµGHWHUUHQFHIXQFWLRQ¶
EDVHGRQJHQHUDOLVHGMRXUQH\WLPH*-7±WKLVLVHVWLPDWHGXVLQJFHQVXVGDWDRQ
KRPHDQGZRUNORFDWLRQVLQWKH1RUWK7KH7I11R506PRGHOLVXVHGWRHVWLPDWH
*-7VDFURVV WKH UDLOQHWZRUN LQFOXGLQJ LQYHKLFOH WLPH LQWHUFKDQJHGHOD\DQG
FURZGLQJ$FXVWRPLVHGDFFHVVDQGHJUHVVIXQFWLRQZDVXVHGWRHVWLPDWHWUDYHO
WLPHVWRIURPVWDWLRQV
R )LJXUH(6VKRZVKRZUDLODFFHVVLELOLW\WRHPSOR\PHQWYDULHVDFURVVWKH7I1DUHD
$FFHVVLELOLW\ILQGLQJV
R $FFHVVLELOLW\ WR HPSOR\PHQW DFURVV WKH 1RUWK ZDV VKRZQ WR EH D NH\ IDFWRU LQ
UHVLGHQWLDOSURSHUW\SULFHV
R 5DLODFFHVVLELOLW\WRMREVKDVDVLJQLILFDQWSRVLWLYHLPSDFWRQSURSHUW\YDOXHVLH
SURSHUWLHVZLWKEHWWHU UDLODFFHVV WR MREVDUHZRUWKPRUH WKDQ WKRVHZLWKZRUVH

062$ 0LGGOH/D\HU6XSHU2XWSXW$UHD
/62$ /RZHU/D\HU6XSHU2XWSXW$UHD±/62$VDUHW\SLFDOO\ILYHWLPHVODUJHUWKDQDQ2$DQG
ILYHWLPHVVPDOOHUWKDQDQ062$
-REORFDWLRQVLQFOXGHWKH7I1DUHDSOXVDQH[WHUQDOµEXIIHU¶RINPWRWKHVRXWKVLQFHUHVLGHQWVZLOO
EHDEOHWRµVHH¶MREVRXWVLGHWKHVWXG\DUHD
IRUFDU*-7LVEDVHGRQ7UDIILFPDVWHUGDWDDQGIRUZDON*-7LVEDVHGRQZDONWLPHGDWD
JHQHUDWHGE\75$&&
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
DFFHVVLELOLW\KROGLQJHYHU\WKLQJHOVHFRQVWDQW7DEOH(6LQGLFDWHVWKHVWUHQJWKRI
WKLVHIIHFW
)LJXUH(65DLODFFHVVLELOLW\WRHPSOR\PHQWLQWKH7I1DUHD
 
 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH(6+RXVHSULFHSUHPLXPIRUUDLODFFHVVLELOLW\WRHPSOR\PHQWLQWKH7I1DUHD
SULFHSUHPLXP
SHUMREV
*-7GLVFRXQWHG
:RUVWWREHVWUDLODFFHVVLELOLW\LQWKH1RUWK
SULFHSUHPLXP

GLIIHUHQFHLQMREVDFFHVVLEOH
ZRUVWWREHVW
  

R 7KH LQWHUSUHWDWLRQ LV UDLODFFHVVLELOLW\ WRDQDGGLWLRQDO µ*-7GLVFRXQWHG¶
MREVLVZRUWKDSUHPLXPRQWKHSULFHRIDSURSHUW\RQDYHUDJHLQWKH7I1
DUHD7KHSUHPLXP IRU UDLO DFFHVVLELOLW\EHWZHHQDUHDVZLWK WKHZRUVWDQG EHVW
DFFHVVLELOLW\ LQ WKH VDPSOH LV  7KLV LV EDVHG RQ WKH REVHUYHG GLIIHUHQFH
EHWZHHQZRUVWDQGEHVWHTXDOWRDSSUR[LPDWHO\*-7GLVFRXQWHGMREV
R 2QFHLQFRPHLQWHUDFWLRQLVLQFOXGHGWKHSULFHLPSDFWRIUDLODFFHVVLELOLW\LVIRXQG
WRYDU\EHWZHHQSHUMREVDWWKHWKSHUFHQWLOHRIKRXVHKROGLQFRPH
XSWRDWWKHWKSHUFHQWLOH7KLVLPSOLHVWKDWWKHSURSHUW\YDOXHSUHPLXPFDQ
EH H[SHFWHG WR EH YHU\ GLIIHUHQW EHWZHHQ ORZ DQG KLJK LQFRPH DUHDV ,I
K\SRWKHWLFDOO\WKHZRUVWDQGEHVWUDLODFFHVVLELOLW\RFFXUUHGLQORZLQFRPHDUHDV
DWWKHWKSHUFHQWLOHRIWKHLQFRPHGLVWULEXWLRQWKHPRGHOSUHGLFWVWKDWWKHSULFH
SUHPLXP ZRXOG EH RQO\  ZKLVW LQ KLJK LQFRPH DUHDV WKH WK LQFRPH
SHUFHQWLOHWKHSUHPLXPZRXOGEH7DEOH(66HHWKH7LPH6HULHVPRGHO
IRUIXUWKHUH[SRVWHYLGHQFHRQWKLVLQFRPHHIIHFW
7DEOH(69DULDWLRQRIWKHKRXVHSULFHSUHPLXPIRUUDLODFFHVVLELOLW\ZLWKLQFRPH
&RPSDULVRQ SULFHSUHPLXP
:RUVWWREHVWUDLODFFHVVLELOLW\
LIORZLQFRPH/62$WKSHUFHQWLOH
LIKLJKLQFRPH/62$WKSHUFHQWLOH



1RWHEDVHGRQ0RGHODZLWKLQFRPHLQWHUDFWLRQDWWKHPHGLDQ/62$LQFRPH
R )RU FRPPXWHU UDLO VWDWLRQV WKHVH UHVXOWV LPSO\ D SDWWHUQ RI UDLO DFFHVVLELOLW\
SUHPLXPVUDGLDWLQJRXWIURPWKHVWDWLRQVHH7DEOH(6ZKLFKDUHIDPLOLDUIURP
SUHYLRXV UHVHDUFK 7KHVH SUHPLXPV VKRZ WKH YDOXH ± DV VHHQ LQ WKHKRXVLQJ
PDUNHW±RIKDYLQJDORFDOUDLOVWDWLRQDWGLIIHUHQWGLVWDQFHVIURPWKHKRPH
R 7KHODUJHUSUHPLXPVDUHIRXQGFORVHUWRWKHVWDWLRQEXWLQWKHQHZPRGHOWKHUHLV
HYLGHQFHRIDVPDOOSUHPLXPHYHQEH\RQGPIURPWKHVWDWLRQXVLQJNPDV
WKHEDVH7KHPRGHOFDSWXUHVQRLVHDQGFULPHDURXQGVWDWLRQVWRVRPHH[WHQW
WKURXJKWKHSODFHTXDOLW\YDULDEOHVVRDOWKRXJKSURSHUWLHVPIURPWKHVWDWLRQ
KDYHWKHKLJKHVWUDLODFFHVVLELOLW\SUHPLXPWKH\PD\QRWKDYHWKHKLJKHVWPRGHOOHG
SULFHV±LWDOVRGHSHQGVRQWKHLUHQYLURQPHQWDODQGRWKHUFKDUDFWHULVWLFV
R ,QWKHQHZPRGHOWKHSUHPLXPYDULHV
 IURPVWDWLRQWRVWDWLRQEDVHGRQLWVH[DFWUDLODFFHVVLELOLW\FKDUDFWHULVWLFV±
LHKRZPXFKFRQQHFWLYLW\LWSURYLGHVWRZKDWVL]HFOXVWHUVRIHPSOR\PHQW
 DOVR ZLWK WKH LQFRPH SURILOH RI WKH FDWFKPHQW EHFDXVH RI WKH LQFRPH
LQWHUDFWLRQWHUP

IRUDUHYLHZVHH0RKDPPDGHWDORU'HEUH]LRQHWDO
WKHPDLQOLPLWDWLRQVKHUHDUHWKDWRQO\URDGQRLVHLVFDSWXUHGDQGFULPHLVDW/62$OHYHO
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
7KHUHIRUHWZRFRPPXWHUUDLOVWDWLRQVZHUHVHOHFWHGWRLOOXVWUDWH±ERWKLQ*UHDWHU
0DQFKHVWHURQH LQDQDUHDDERYHDQGRQHEHORZ*UHDWHU0DQFKHVWHU
DYHUDJHKRXVHKROGLQFRPH7DEOH(6
7DEOH(6+RXVHSULFHSUHPLXPVIRUUDLODFFHVVLELOLW\DSSOLHGWRFRPPXWHUUDLOVWDWLRQVLQ
*UHDWHU0DQFKHVWHUDQGFRPSDUHGZLWK1DWLRQZLGH
&RPPXWHU5DLO
VWDWLRQDWGLVWDQFH
IURPKRPH
,76&URVV6HFWLRQDO0RGHO )RUFRPSDULVRQ
6WDWLRQ
+LJKHU,QFRPH
6WDWLRQ
/RZHU,QFRPH
1DWLRQZLGH

1DWLRQZLGH

P    
P    
P    
P   ^%$6(` ^%$6(`
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1RWH6WDWLRQV	DSSO\WKH&URVV6HFWLRQDOPRGHOUHVXOWVWRWZRLOOXVWUDWLYH*UHDWHU0DQFKHVWHU
VWDWLRQV(DVW'LGVEXU\DQG0RVWRQVWDWLRQVNPNPDQGIURPFHQWUDO0DQFKHVWHUUHVSHFWLYHO\
1DWLRQZLGHJLYHDQDYHUDJHSUHPLXPIRU*UHDWHU0DQFKHVWHU1DWLRQDO5DLODQG0HWUROLQN
VWDWLRQVDOVREDVHGRQDFURVVVHFWLRQDOPRGHO
R &RPSDULQJ ZLWK WKH SUHYLRXV FURVVVHFWLRQDO PRGHOV LQ *UHDWHU 0DQFKHVWHU E\
1DWLRQZLGH  WKHUH LV D VOLJKWO\ GLIIHUHQW VSDWLDO SDWWHUQ 7KLV PD\ EH
EHFDXVHSODFHTXDOLW\YDULDEOHVHJQRLVHDQGFULPHDUHLQFOXGHGDORQJVLGHUDLO
DFFHVVLELOLW\LQWKHQHZPRGHORUGXHWRRWKHUGLIIHUHQFHVLQPRGHOOLQJGHWDLORU
WKH GLIIHUHQFHV LQ WKH VWDWLRQV VDPSOHG DV ZHOO DV WKH GLIIHUHQW GHFLVLRQ DERXW
ZKHUH WR VHW WKH EDVH ,Q RWKHU UHVSHFWV WKH UHVXOWV DUH HQFRXUDJLQJO\
FRPSDUDEOH&KDQJHVLQUDLODFFHVVLELOLW\LQFOXGLQJVSHFLILFFKDQJHVLQWKHQXPEHU
RI0HWUROLQNGHVWLQDWLRQVDQGIUHTXHQF\FRXOGKHOSWRH[SODLQWKHFKDQJHVEHWZHHQ
DQG
R :DONDFFHVVLELOLW\WRMREVLVDOVRSRVLWLYHDQGKLJKO\VLJQLILFDQW7KHSUHPLXPIRU
WKLVPRGHDSSHDUVWREHVXEVWDQWLDO7DEOH(6WKHSDUDPHWHULPSOLHVWKDWWKH
SULFHSUHPLXPLVIRUHDFKDGGLWLRQDOMREVZLWKLQUHDFKE\ZDONLQJ±
EXW WKLV LV PRGHUDWHG E\ WKH UHODWLYHO\ VKRUW GLVWDQFHV WKDW FDQ EH FRYHUHG E\
ZDONLQJ7KHSUHPLXPJRLQJIURPZRUVWWREHVWZDONDFFHVVLELOLW\LQWKH7I1DUHD
LVEDVHGRQWKHVDPSOHGLIIHUHQFHRIDSSUR[LPDWHO\EHWZHHQZRUVW
DQGEHVW7KLVZRXOGKHOSWRH[SODLQWKHSUHPLXPIRUFLW\FHQWUHSURSHUWLHVZKHUH
MREGHQVLW\LVJUHDWHVW
7DEOH(6+RXVHSULFHSUHPLXPVIRUDFFHVVLELOLW\WRHPSOR\PHQWLQWKH1RUWKRI(QJODQG
0RGH SULFHSUHPLXP
SHUMREV
*-7GLVFRXQWHG
:RUVWWREHVWDFFHVVLELOLW\LQWKH1RUWK
SULFHSUHPLXP

GLIIHUHQFHLQMREV
DFFHVVLEOH
ZRUVWWREHVW
5DLO   
:DON   
&DU   

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
R &DUDFFHVVLELOLW\WRMREVFRPSOHWHVWKHVHWRIHPSOR\PHQWDFFHVVLELOLW\LPSDFWVDQG
LVDOVRSRVLWLYHDQGVLJQLILFDQW7KHDYHUDJHSULFHSUHPLXPIRUMREVDFFHVVLEOHE\
FDULVVOLJKWO\KLJKHUWKDQIRUUDLOZLWKDLQFUHDVHDVVRFLDWHGZLWKDQLQFUHDVH
E\  MREV 7KH GLIIHUHQFH LQ WKH LQGLFDWRU EHWZHHQ ZRUVW DQG EHVW LV
DSSUR[LPDWHO\ZKLFKLVDVVRFLDWHGZLWKDSUHPLXPRI7KHPRGHO
SDUDPHWHUV IRU UDLO ZDON DQG FDU DFFHVVLELOLW\ ZHUH DOO QRWDEO\ VWDEOH DFURVV
GLIIHUHQWPRGHOYDULDQWVWHVWHG
R 0RUHWKDQRIKRPHVLQWKH7I1DUHDDUHZLWKLQNPRIDEXVVWRSWKHUHIRUH
EXV DFFHVVLELOLW\ LV HVVHQWLDOO\ SDUW RI WKH µEDVH¶ LQ WKLV PRGHO 7KHUH LV VRPH
HYLGHQFH WKDW UHPRWHQHVV IURP D EXV VWRS HJ LQ UXUDO DUHDV LV QHJDWLYH IRU
SURSHUW\YDOXHVKRZHYHULQPRVWDUHDVJUHDWHUSUR[LPLW\WRDEXVVWRSGRHVQRW
VHHPWRKDYHDPHDVXUDEOHYDOXHLQWKHKRXVLQJPDUNHWDQGPD\HYHQEHQHJDWLYH
±WKLVPLUURUVWKHILQGLQJVRIVRPHSUHYLRXVVWXGLHV,WZRXOGEHGHVLUDEOHWRWHVW
EXVDFFHVVLELOLW\IXUWKHUXVLQJGLIIHUHQWPRGHOVSHFLILFDWLRQVDQGORRNLQJIRUDQ\
QHJDWLYHH[WHUQDOLWLHVWRXQGHUVWDQGWKLVLVVXHEHWWHU
R 7KHUHLVVRPHHYLGHQFHWKDWSUR[LPLW\WRFHQWUHVRIVNLOOVWUDLQLQJDQGHGXFDWLRQLV
YDOXDEOHDORQJVLGHDFFHVVLELOLW\WRMREVDOWKRXJKWKLVLVPHDVXUHGYHU\VLPSO\LQ
WKHPRGHOE\QXPEHURIUHVLGHQWVWXGHQWVSHU/62$DIXOODFFHVVLELOLW\PHDVXUH
EHLQJWRRFORVHO\FRUUHODWHGWRWKHµDFFHVVLELOLW\WRMREV¶
R )XUWKHUGHWDLOVRIWKHDFFHVVLELOLW\UHVXOWVDUHLQ6HFWLRQVDQG
3ODFHTXDOLW\ILQGLQJV
R ,QLWLDOO\WKHZRUNIRFXVHGRQLGHQWLI\LQJWKHSODFHTXDOLW\YDULDEOHVIRUZKLFKGDWD
FRXOGEHREWDLQHGDQGWKHQWHVWLQJWKHVHLQWKH+3UHJUHVVLRQPRGHO$IWHUPL[HG
LQLWLDOUHVXOWVWKHDSSURDFKWRSODFHTXDOLW\ZDVUHFRQVLGHUHGFDUHIXOO\DQGDPRUH
VWUXFWXUHGDSSURDFKWDNHQXVLQJWKHVDPHW\SHRIWKHRUHWLFDODSSURDFKIRUDFFHVV
WR ORFDO IDFLOLWLHV DV IRU DFFHVVLELOLW\ WR MREV DERYH WKRXJK ZLWK GLIIHUHQW
SDUDPHWHUVEDVHGRQWKHDYDLODEOHHYLGHQFH
R 7KHVHWRISODFHTXDOLW\YDULDEOHVVKRZLQJDVLJQLILFDQWLQIOXHQFHRQSURSHUW\YDOXHV
LQFOXGHV
 6FKRROTXDOLW\±ERWKSULPDU\DQGVHFRQGDU\2IVWHG UDWLQJVRI WKH ILYH
QHDUHVWVFKRROV
 $FFHVVLELOLW\WRSDUNVDQGJDUGHQVDQGWRSOD\LQJILHOGVDQGSOD\VSDFHV
LQFOXGHVSOD\JURXQGV±DQGLVODEHOOHGµ3OD\JURXQGV¶LQWKHWDEOHV
 $FFHVVLELOLW\ WR ORFDO FHQWUHV ± PRGHOOLQJ LGHQWLILHG WKDW µWRZQ FHQWUH¶
ORFDWLRQVLQ'I7VWDWLVWLFVGRQRWFDSWXUHDOOVXEVWDQWLDOORFDOFHQWUHVDQG
DUHEDVHGRQ\HDUROGUHVHDUFKIRU2'307KHSUHVHQFHRIDEDQNZDV
IRXQG WREHDEHWWHUSUR[\ IRU ORFDO FHQWUHV IRU WKHPRGHO*RLQJ
IRUZDUGDQRWKHUSUR[\PD\EHUHTXLUHGDVWKHQXPEHURIEDQNEUDQFKHV
FRQWLQXHVWRGHFOLQH
 &ULPHKDVDQHJDWLYHLPSDFWDVH[SHFWHGPHDVXUHGDW/62$OHYHO
 $LU TXDOLW\ KDV DQ LPSDFW RQ SULFH ± ORZHU 30 FRQFHQWUDWLRQV DUH
DVVRFLDWHGZLWKKLJKHUSULFHVDOOHOVHHTXDOKRZHYHU WKHGDWDFRXOGEH
PXFKEHWWHU±VSDWLDOUHVROXWLRQLVRQO\DNPNPJULG
 5RDGQRLVHH[SRVXUHLVPRUHVSDWLDOO\GHWDLOHGPPJULGDQGKDVD
VLJQLILFDQWQHJDWLYHLPSDFWRQSULFH
 /DQGILOO VLWHV ± LQFUHDVLQJ VWUDLJKW OLQH GLVWDQFH IURP DQ\ ODQGILOO KDV D
SRVLWLYHHIIHFW
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
R 6RPHSODFHTXDOLW\YDULDEOHVDUHIRXQGWRLQWHUDFWZLWKLQFRPH(JWKHLQIOXHQFH
RIVFKRROUDWLQJVLVJUHDWHULQKLJKLQFRPHDUHDVDFFHVVLELOLW\WRORFDOFHQWUHVIRU
VKRSSLQJHWFLVYDOXHGYHU\KLJKO\LQKLJKLQFRPHDUHDVEXWORFDOFHQWUHVGRQRW
VHHPWREHYDOXHGSRVLWLYHO\LQWKHORZHVWLQFRPHDUHDV±SHUKDSVUHIOHFWLQJDODFN
RIGLVFUHWLRQDU\VSHQGLQJSRZHUWRDIIRUGµOLIHVW\OH¶IDFLOLWLHVLQWKHVHDUHDVRUVRPH
QHJDWLYHH[WHUQDOLWLHVDVVRFLDWHGZLWKORFDOFHQWUHV
R $QREYLRXVTXHVWLRQLVKRZODUJHRUVPDOODUHWKHVHSODFHTXDOLW\HIIHFWVUHODWLYH
WRWKHHIIHFWVRILPSURYLQJDFFHVVLELOLW\"7KLVGHSHQGVYHU\PXFKRQWKHVFDOHRI
WKHLQWHUYHQWLRQDQGLWVHIIHFWLYHQHVVDWDSDUWLFXODUORFDWLRQ7DEOH(6LQGLFDWHV
WKDWVRPHSODFHTXDOLW\HIIHFWVDUHSRWHQWLDOO\ODUJHLQFHUWDLQVSHFLILFDOWKRXJK
QRW YHU\ FRPPRQ VLWXDWLRQV WKH\ FRXOG EH DV SRZHUIXO DV WKH DFFHVVLELOLW\ WR
HPSOR\PHQW HIIHFW YLHZHG IURP D VSHFLILF UHVLGHQWLDO ORFDWLRQ 7KHVH DUH EHVW
YLHZHGDV
OLPLWLQJFDVHV
WKRXJK±WKHHIIHFWVZLOOXVXDOO\EHVPDOOHUWKDQWKLV
7DEOH(65HODWLYHPDJQLWXGHRISODFHTXDOLW\DQGDFFHVVLELOLW\HIIHFWV± LOOXVWUDWLYH
H[DPSOHVRISRWHQWLDOµPD[LPDO¶LQWHUYHQWLRQV
3ODFHTXDOLW\FKDQJHV &KDQJHLQ9DOXH

/RFDOIDFLOLWLHVYVQRQHHJµFHQWUH¶SODQQHGLQWRDQHZ
UHVLGHQWLDODUHDLIQRDOWHUQDWLYHVQHDUE\

3DUNV	SOD\JURXQGVJRRGSURYLVLRQYVFRPSOHWHO\DEVHQW 
1RLVHUHGXFWLRQĺG%HJWUXQNURDGSODFHGLQFXWDQG
FRYHUWXQQHO

([DPSOHDFFHVVLELOLW\FKDQJH 
1HZVXEXUEDQUDLOVWDWLRQPIURPQHLJKERXUKRRG 

R )XUWKHUGHWDLOVRIWKHUHVXOWVIRUSODFHTXDOLW\DUHLQ6HFWLRQVDQG
%XLOGLQJDWWULEXWHV
R )ORRUDUHDLQPKDVDSRVLWLYHDQGVLJQLILFDQWHIIHFWRQSULFHVDVH[SHFWHG7KH
HIIHFWLVQRWH[DFWO\OLQHDUODUJHUKRPHVDUHZRUWKVOLJKWO\OHVVSHUPDOOHOVHHTXDO
WKHVDPH LV IRXQG IRUFRPPHUFLDOSURSHUW\7KHUHDUHSUHPLXPVRQGHWDFKHG
KRXVHVYVVHPLGHWDFKHGDQGQHZEXLOGKRPHVZKLOHWHUUDFHV
DQGIODWVDUHZRUWKOHVVWKDQVHPLGHWDFKHGKRXVHV±WKHVHUHVXOWV
DUHLQOLQHZLWKSUHYLRXVVWXGLHV+LJKHUSURSRUWLRQVRISULYDWHO\UHQWHGDQGRZQHU
RFFXSLHG KRXVLQJ LQ WKH ORFDOLW\ WHQG WR LQFUHDVH YDOXHV WKH IRUPHU LQGLFDWLQJ
GHPDQGIRUKRXVLQJLQWKDWORFDWLRQDVDILQDQFLDODVVHW6HH6HFWLRQ
6XSSO\FRQVWUDLQWVLQORFDOKRXVLQJPDUNHWV
R 5HFHQWJURZWKLQKRXVLQJVXSSO\DW/RFDO$XWKRULW\OHYHOLQWKHSUHYLRXVILYH\HDUV
ZDVXVHGDVDSUR[\IRUDZHDNHUKRXVLQJVXSSO\FRQVWUDLQW7KLVZDVDVVRFLDWHG
ZLWKDGDPSHQLQJHIIHFWRQSURSHUW\SULFHVLQDVWKHRU\ZRXOGVXJJHVW6HH
6HFWLRQ
,QFRPHVRFLRHFRQRPLFYDULDEOH
R 7KHPRGHOILQGVWKDWSURSHUWLHVLQDUHDVZKHUHWKHUHLVDKLJKHUDYHUDJHLQFRPH
ZLOOEHZRUWKPRUHKROGLQJDOOHOVHHTXDO6HFWLRQVDQG7KHUHLVERWK
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
DOLQHDUHIIHFWSHURIHTXLYDOLVHGDQQXDOLQFRPHDQGDQHJDWLYH
VTXDUHG WHUP 7KHUHIRUH WKH SUHPLXP YDULHV IURP  SHU H[WUD  RI
HTXLYDOLVHG DQQXDO LQFRPH DW WKH WK SHUFHQWLOH RI WKH LQFRPH GLVWULEXWLRQ WR
DWWKHWKSHUFHQWLOH
R 7KLV LQLWLDOO\ VHHPV D ODUJH HIIHFW EHDU LQ PLQG KRZHYHU WKDW D GLIIHUHQFH RI
LQLQFRPHEHWZHHQWZR/62$VPRUHRUOHVVFRUUHVSRQGVWRWKHGLIIHUHQFH
EHWZHHQWKHWKSHUFHQWLOHDQGWKHWKSHUFHQWLOH7KLVLVD
VXEVWDQWLDOHIIHFWEXWQRWDVXUSULVLQJRQHLQYLHZRISUHYLRXV+3PRGHOV
R ,QWHUDFWLRQHIIHFWVRILQFRPHZLWKUDLODFFHVVLELOLW\ ORFDOVFKRROSHUIRUPDQFHDQG
DFFHVVLELOLW\WRORFDOFHQWUHVKDYHDOUHDG\EHHQQRWHG
5REXVWQHVV
R PDLQPRGHOYDULDQWVDQGPDQ\PRUHVXEYDULDQWVZHUHWHVWHGDFURVVWKHVH
PRGHOV WKH VLJQV DQG PDJQLWXGHV RI WKH SDUDPHWHUV DUH JHQHUDOO\ UHPDUNDEO\
VWDEOH
R 3DUDPHWHUV DUH RQ WKH ZKROH KLJKO\ VLJQLILFDQW DQG WKH ODUJH GDWDVHW KHOSV WR
VXSSRUWDPRGHOZLWKDODUJHQXPEHURIVLJQLILFDQWSDUDPHWHUV
R 7KHEHKDYLRXURIWKHPRGHODVYDULDEOHVDUHDGGHGRUUHPRYHGLVTXLWHLQWXLWLYH
DQGWKHILQDOVHULHVRIWHVWVGHVFULEHGLQ6HFWLRQRIWKHUHSRUWOHDGXVWR0RGHO
DDVDJRRGUHSUHVHQWDWLYHPRGHOVXPPDULVLQJWKHZRUNGRQHVRIDUVHH7DEOH

0RGHOVZLWK6SDWLDO'XPPLHVDQG6SDWLDO5HJUHVVLRQ0RGHOV
R ,QYLHZRIWKHLUUROHVLQWKHOLWHUDWXUHVRPHDOWHUQDWLYHPRGHOVZHUHWHVWHGDGGLQJ
VSDWLDOIL[HGHIIHFWVGXPPLHVRUXVLQJVSDWLDOUHJUHVVLRQWRH[SORUHKRZWKHUHVXOWV
FKDQJHGDQGZKHWKHUPRGHOILWWRWKHGDWDZRXOGIXUWKHULPSURYHLWZDVDOUHDG\
JRRG$GMXVWHG5 LQWKH+3PRGHOV
R $ PRGHO ZDV HVWLPDWHG LQFOXGLQJ  GXPP\ YDULDEOHV UHSUHVHQWLQJ WKH /RFDO
$XWKRULW\/$DUHDVLQWKH1RUWK7KLVGLGSURGXFHDVOLJKWLQFUHDVHLQ$GMXVWHG5
WRDWWKHVDPHWLPHWKHFDUDQGUDLODFFHVVLELOLW\YDULDEOHVEHFDPHZURQJ
VLJQFDUDQGLQVLJQLILFDQWUDLO7KH/$GXPPLHVDSSHDUHGWREHSLFNLQJXS
WKHZLGHUVFDOHYDULDWLRQLQDFFHVVLELOLW\LQVWHDGRIWKHDFFHVVLELOLW\YDULDEOHVGRLQJ
VR,WZDVLQWHUHVWLQJWKDWZLWKLQ/$DUHDVWKHZDONDFFHVVLELOLW\YDULDEOHUHPDLQHG
SRVLWLYHDQGVLJQLILFDQW±VR ORFDOVFDOHDFFHVVLELOLW\GLIIHUHQFHV UHPDLQDQGDUH
FDSWXUHG
R $6SDWLDO(UURU0RGHO6(0DQGD6SDWLDO$XWRUHJUHVVLYH6$5PRGHOZHUHDOVR
HVWLPDWHGKDYLQJWHVWHGIRUDQGIRXQGHYLGHQFHRIVSDWLDODXWRFRUUHODWLRQ7KHVH
PRGHOVDJDLQVKRZHGUDLODFFHVVLELOLW\EHFRPLQJVOLJKWO\OHVVVLJQLILFDQWWKLVFRXOG
EHRIFRQFHUQZKHQORRNLQJDWWKHLPSDFWRIUDLODFFHVVLELOLW\WRMREVRQKRXVHSULFHV
± KRZHYHU JLYHQ WKH FOXVWHULQJ RI KRPHV ZLWK KLJK UDLO DFFHVVLELOLW\ LQ FORVH
SUR[LPLW\WRVWDWLRQVWKH6(06$5PRGHOVDUHOLNHO\DWWULEXWLQJVRPHRIWKLVKLJK
DFFHVVLELOLW\WRWKHHUURUDVVSDWLDOFRUUHODWLRQ,WLVZRUWKQRWLQJWKDWWKHSDUDPHWHU
HVWLPDWHRQUDLODFFHVVWRMREVUHPDLQHGUHODWLYHO\VWDEOH
R 7KHUHDSSHDUWREHVRPHSDUDOOHOVEHWZHHQWKH/$GXPPLHVPRGHODQGWKH6(0
	 6$5 PRGHOV LQ WHUPV RI WKHLU HIIHFW RQ WKH PDLQ YDULDEOHV RI SROLF\ LQWHUHVW

7KLVFRHIILFLHQWYDULHVDFURVVPRGHOVEURDGO\LQWKHUDQJH
+RXVHKROGLQFRPHGLYLGHGE\DZHLJKWHGVXPRIKRXVHKROGPHPEHUV216
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
2YHUDOOWKHVHPRGHOVDGGHGDOLWWOHLQWHUPVRIPRGHOILWDWWKHH[SHQVHRIUHGXFLQJ
WKHPRGHO¶VDELOLW\WRH[SODLQKRZDFFHVVLELOLW\LQIOXHQFHVKRXVHSULFHV±DVVXFK
WKHLUXVHIXOQHVVIRUH[SORULQJWUDQVSRUWSROLF\FKDQJHVVHHPHGOHVVWKDQWKHPDLQ
PRGHOV
R $*HRJUDSKLFDOO\:HLJKWHG5HJUHVVLRQ*:5PRGHOZDVDOVRWHVWHGEXWGLGQRW
JLYHGHIHQVLEOHUHVXOWV±WKLVLVEHOLHYHGWREHDFRQVHTXHQFHRIWKHODUJHVL]HRI
WKHGDWDVHWDQGQXPEHURISDUDPHWHUV$SHHU UHYLHZHUFRPPHQWHG WKDW WKHVH
PRGHOVDUHJHQHUDOO\GLIILFXOW WRHVWLPDWHRQ ODUJHGDWDVHWVDQG WKHUHIRUHZRXOG
UHTXLUHVXEVWDQWLDODJJUHJDWLRQRIWKLVPRGHOLQRUGHUWRUXQHJWR/$OHYHO±ZKLFK
ZRXOG GHIHDW WKH SXUSRVH WR VRPH H[WHQW 7KH LQFRPH LQWHUDFWLRQ WHUPV DQG
VSDWLDOO\YDU\LQJSDUDPHWHUVLQWKLVPRGHOPDNHWKHQHHGIRU*:5OHVVSUHVVLQJ
LQWKLVFDVH
R )XUWKHUGHWDLOVRIWKHVHUHVXOWVDUHLQ6HFWLRQ

&URVV6HFWLRQDO&RPPHUFLDO0RGHO
R $VDVWDUWLQJSRLQWZHK\SRWKHVLVHGWKDWWKHYDOXHRIFRPPHUFLDOSURSHUW\LVGULYHQ
LQSDUWE\LWVDFFHVVLELOLW\IRUHPSOR\HHVDQGSRWHQWLDOHPSOR\HHV7KLVLVVLPLODUWR
WKHDFFHVVLELOLW\IURPKRPHVWRMREVLQWKH5HVLGHQWLDOPRGHOEXWPHDVXUHGDWWKH
GHVWLQDWLRQ]RQHUDWKHUWKDQWKHRULJLQKRPH]RQH$QLQFUHDVHLQDFFHVVLELOLW\IRU
HPSOR\HHV VKRXOG OHDG WR DQ LQFUHDVH LQ ODERXU VXSSO\ DW WKH ZRUN ORFDWLRQ ±
SRWHQWLDOO\DGYDQWDJHRXVIRUEXVLQHVVHVZKRFKRRVHWRORFDWHWKHUH
R :HDOVRK\SRWKHVLVHGWKDWWKHYDOXHRIFRPPHUFLDOSURSHUW\LVGULYHQLQSDUWE\LWV
DFFHVVLELOLW\ WRRWKHUEXVLQHVVHV7KLV LVD UHIOHFWLRQRIHFRQRPLFPDVV±DV LQ
DJJORPHUDWLRQ7KHOLWHUDWXUHVKRZVWKDWWKHUHLVDSRVLWLYHUHODWLRQVKLSEHWZHHQ
HFRQRPLFPDVVRUHIIHFWLYHGHQVLW\DQGSURGXFWLYLW\HJ9HQDEOHVHWDO
*UDKDPDQGZHPLJKWH[SHFWSURGXFWLYLW\KHOSVGULYHWKHDFKLHYDEOHUHQWDW
DSDUWLFXODUORFDWLRQ
R $SURWRW\SHPRGHOKDVEHHQEXLOWXVLQJ&267$5GDWD IRU/HHGVDQG%UDGIRUG
ORFDODXWKRULW\DUHDVSXUFKDVHGE\:<&$DQGVKDUHGZLWK,76XQGHUWKHOLFHQFH
WHUPV 7KLV GDWD XVHIXOO\ FRQWDLQV D TXDOLW\ YDULDEOH IRU RIILFH VSDFH  VWDU
UDWLQJEXWWKHUHZHUHOLPLWDWLRQVRQWKHDPRXQWRIGDWDWKDWFRXOGEHXVHG
REVHUYDWLRQVIRUWKH\HDU
R 6HYHUDOGLIIHUHQWIRUPXODWLRQVKDYHEHHQWHVWHGDQGPRVWRIWKHYDULDEOHVUHPDLQ
VLJQLILFDQWZLWKUHODWLYHO\VWDEOHFRHIILFLHQWVDFURVVWKHGLIIHUHQWPRGHOV±ZKLFKLV
HQFRXUDJLQJ IRU WKH UREXVWQHVV RI WKH PRGHO GHVSLWH WKH VPDOO VDPSOH VL]H
$GMXVWHG 5 LV  7KH DFFHVVLELOLW\ YDULDEOHV SRVH D QXPEHU RI FKDOOHQJHV
LQFOXGLQJ
 LGHDOO\ZHZRXOGLQFOXGH:DONDQG5DLODVVHSDUDWHPRGHVIRUHDFKRIWKH
WZR W\SHV RI DFFHVVLELOLW\ DERYH ± FRUUHODWLRQ PDNHV WKLV GLIILFXOW LQ
SUDFWLFHDQGIXOOVROXWLRQVUHTXLUHDODUJHUGDWDVHW
 IRU DFFHVVLELOLW\ WR EXVLQHVVHV 	 RWKHU ZRUNHUV ZH ZRXOG ZDQW WR XVH
HYLGHQFHEDVHG GHWHUUHQFH IXQFWLRQV VLPLODU WR WKRVH XVHG LQ WKH
5HVLGHQWLDOPRGHODQG WKHGHFD\SDUDPHWHUVSURYLGHGE\*UDKDPHWDO
 IRU'I7SURYLGHDVWDUWLQJSRLQW IRU WKLV+RZHYHU WKH GHFD\
SDUDPHWHU IRU&RQVXPHUDQG3URGXFHU6HUYLFHV IRXQGE\*UDKDPHWDO
DQGHYHQWKHGHIDXOWYDOXHUHFRPPHQGHGIRU7$*IRUPHUO\
:HE7$*OHDGWRYHU\VWHHSGHWHUUHQFHIXQFWLRQVZKHQDSSOLHGWRLQWHU
FLW\WUDYHO$SHUVRQDWRIILFHORFDWLRQ MFDQRQO\ µVHH¶RIWKHMREVDW
DQRWKHURIILFH ORFDWLRQZKLFK LVPLQVZDONDZD\XVLQJ WKH GHFD\
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
SDUDPHWHURUPLQVDZD\XVLQJWKHGHFD\SDUDPHWHU*LYHQWKH
WLPHWDNHQWRUHDFKDVWDWLRQERDUGDWUDLQDQGWUDYHORQHVWRSYHU\IHZ
ZRUNHUV LQRWKHU ORFDOLWLHVRUFLWLHVZRXOGEH UHDFKDEOHE\ UDLOZLWKLQ WKH
WLPHLPSOLHGE\WKHGHWHUUHQFHIXQFWLRQ:HQHHGWRHVWDEOLVKZKHWKHUWKLV
LVDSUREOHPRUQRWDQGWKLVVXJJHVWVIXUWKHULQYHVWLJDWLRQLVQHHGHG
R 7KH ,QLWLDO FRPPHUFLDOPRGHOZDVHVWLPDWHGXVLQJ WKH7$*GHFD\SDUDPHWHU 
 DSSOLHG WR HIIHFWLYH GHQVLW\ 6XEVHTXHQWPRGHOV XVHG WKH:DON 7UDYHOWR
:RUNGHWHUUHQFHIXQFWLRQIURPWKH5HVLGHQWLDOPRGHOLQVWHDG)LJXUHJLYHV
DFRPSDULVRQ
R 7KHPDLQILQGLQJVUHODWLQJWRWKHYDULDEOHVLQWKHFRPPHUFLDOPRGHOVDUH
 (IIHFWLYHGHQVLW\KDVDVLJQLILFDQWSRVLWLYHHIIHFWRQFRPPHUFLDOUHQWVSHU
VTXDUHIRRW±ZKHWKHUWKH7$*GHFD\SDUDPHWHURUWKH:DONDFFHVVLELOLW\
77:GHWHUUHQFHIXQFWLRQDUHXVHG
 'LVWDQFH WR WKH QHDUHVW UDLO VWDWLRQ LV VLJQLILFDQW ORZHU UHQW DW JUHDWHU
GLVWDQFHVDVH[SHFWHG±LW LVQRW\HWFOHDUWRZKDWH[WHQWWKLV LVGXHWR
DFFHVVWRZRUNRUDJJORPHUDWLRQEXVLQHVVFOXVWHULQJHIIHFWV
 $WWHPSWLQJWRVHSDUDWHSUR[LPLW\WRDVWDWLRQLQ/HHGVRU%UDGIRUGIURP
ZDON DFFHVVLELOLW\ WR RWKHU MREV DQ DYHUDJH  SUHPLXP LV IRXQG IRU
FRPPHUFLDOSURSHUW\ZDONDEOHWRWKHVWDWLRQ
 4XDOLW\PDWWHUV±RUVWDURIILFHUHQWVDUHaEHORZUHQWVIRUVWDU
RIILFHVDQGRUVWDUWRIILFHUHQWVDUHaDERYHVWDURIILFHV
 ,QGXVWULDOUHQWVDUHaORZHUWKDQVWDU2IILFHUHQWVSHUVTIWDOOHOVH
HTXDO±FRQVLVWHQWZLWKZLGHUHYLGHQFH
 5HQWSHUVTIWGHFUHDVHVVOLJKWO\DVWKHDPRXQWRIVSDFHUHQWHGLQFUHDVHV
DQG
 ,QFRPHDW/62$OHYHOVHUYHVDVDSUR[\IRUSODFHTXDOLW\LQWKLVPRGHO
DVVXPLQJ WKDW FHUWDLQ ORFDO IDFLOLWLHV DQG DPHQLW\ DUH LQIOXHQFHG E\
KRXVHKROGLQFRPHVLQWKHORFDOLW\
R $ODUJHUGDWDVHWVXFKDVWKH92$EXVLQHVVUDWLQJVGDWDZRXOGDOORZWKHPRGHOWR
EH H[WHQGHG DFURVV WKH ZKROH 7I1 DUHD DQG SURSHUO\ FRQVLGHU WKH UROH RI UDLO
FRQQHFWLYLW\ EHWZHHQ FLWLHV DQG RWKHU FHQWUHV ,W FRXOG DOVR DOORZ PRUH RI WKH
DYDLODEOHYDULDEOHVHJRQSODFHTXDOLW\WREHLQFOXGHG7KLVLVSUREDEO\WKHPRVW
SUHVVLQJQHHGIRULPSURYHPHQW
R )XUWKHUGHWDLOVRIWKHUHVXOWVFDQEHIRXQGLQ6HFWLRQ

7LPH6HULHV5HVLGHQWLDO0RGHO±0DQFKHVWHU0HWUROLQN
R $FDVHVWXG\DSSURDFKZDVFKRVHQVLQFH UDLODFFHVVLELOLW\FKDQJHVKDYHEHHQ
UHODWLYHO\OLPLWHGDFURVVWKH7I1DUHDDVDZKROHRYHUWKHODVW\HDUV
R *UHDWHU0DQFKHVWHUZDVVHOHFWHGDV LWKDVVHHQVLJQLILFDQWLPSURYHPHQWVLQ LWV
UDLOEDVHGPDVVWUDQVLWQHWZRUNGXULQJWKHSHULRGIRUZKLFKGHWDLOHGSURSHUW\SULFH
GDWDLVDYDLODEOHLQFOXGLQJWKHRSHQLQJRI0HWUROLQNOLQHVDQGVWDWLRQV

7KHOLWHUDWXUHLQGLFDWHVWKDWWKHFRPPHUFLDOUHQWSUHPLXPLVXVXDOO\KLJKHVWZLWKLQPRIDVWDWLRQ
HJ'HEUH]LRQHWDO:KLOVWZHILQGWKHH[SHFWHGUHODWLRQVKLSZLWKGLVWDQFHIURPDVWDWLRQZH
DOVRILQGVRPHHIIHFWRXWWRPZKLFKUHTXLUHVIXUWKHULQYHVWLJDWLRQLQIXWXUHZRUN
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
R 'DWDZDVJDWKHUHGZLWKWKHDVVLVWDQFHRI7I*0
R 7KLVPRGHOVKDUHVWKHKHGRQLFSULFH+3EDVLVRIWKHFURVVVHFWLRQDOPRGHOEXW
XVHV D SDQHO GDWDVHW PL[HG WLPH VHULHVFURVV VHFWLRQDO GDWD DQG D TXDVL
H[SHULPHQWDO DSSURDFK WR LGHQWLI\ WKH LPSDFW RI QHZ 0HWUROLQN VWDWLRQV ± LH D
µWUHDWPHQW¶YVµFRQWURO¶DSSURDFKWRFDSWXUHWKHYDOXHRIWKHLQWHUYHQWLRQ
R 7KHPRGHOLVEXLOWDW/62$OHYHOaKRXVHKROGVSHU/62$2EVHUYDWLRQVIRU
RI WKH/62$VZHUHGURSSHGZKHUH WKHUHZDVPRUH WKDQRQHPLVVLQJ
YDOXHIRUDSDUWLFXODU\HDUOHDYLQJDXVHDEOHVDPSOHRI\HDUV/62$V 
REVHUYDWLRQV
R 7KHPRGHOVKRZVWKDWIRUSDVWFKDQJHVLQDFFHVVLELOLW\GXHWR0HWUROLQNQHWZRUN
H[SDQVLRQZHREVHUYHDSRVLWLYHDQGVWDWLVWLFDOO\VLJQLILFDQWXSOLIWRIIURP
EHFRPLQJLQFORVHSUR[LPLW\WRD0HWUROLQNVWDWLRQZLWKLQNP7KHVHXSOLIWVDUH
IRUDYHUDJHVROGSULFHVLQHDFK/62$KDYLQJFRQWUROOHGIRUDYHUDJHKRXVHSULFH
LQFUHDVHVDFURVVWKH*UHDWHU0DQFKHVWHUDUHDSURSHUW\W\SHPL[DQGXQREVHUYHG
WLPHLQYDULDQW/62$OHYHOFKDUDFWHULVWLFVµIL[HGHIIHFWV¶
R $IXUWKHUPRGHOEUHDNVWKHHIIHFWVGRZQE\/LQH7DEOH(67KHUHDUHVLJQLILFDQW
XSOLIWVIRUVWDWLRQVRQWKH$LUSRUW/LQHDQGWKH6RXWK0DQFKHVWHU/LQHWR
(DVW 'LGVEXU\  2WKHU OLQHV GR QRW VKRZ D VLJQLILFDQW XSOLIW DW 
FRQILGHQFHDOWKRXJKWKHUHLVHYLGHQFHRIDQXSOLIWIURPWKH(DVW0DQFKHVWHU/LQH
DWDORZHUFRQILGHQFHOHYHO
R 7KHSDWWHUQRIXSOLIW LVVLPLODU LQDQRXWHU ULQJNPNPIURP WKHQHZ0HWUROLQN
VWDWLRQV WKH XSOLIW LV VPDOOHU WKDQ LQ WKH NP FDWFKPHQW DV H[SHFWHG 7DEOH

7DEOH(63URSHUW\YDOXHXSOLIWVZLWKLQNPRIQHZ0HWUROLQNVWDWLRQVRYHUDOODQGE\/LQH
 8SOLIWZLWKLQNPRIVWDWLRQ 75DWLR
1HZ0HWUROLQNVWDWLRQV

 
/LQH 8SOLIWZLWKLQNPRIVWDWLRQ 75DWLR
$LUSRUW  
6RXWK0DQFKHVWHU  
(DVW0DQFKHVWHU  
(FFOHV  
5RFKGDOH  

R $OWKRXJKWKH$LUSRUW OLQHSDVVHVWKURXJKDQXPEHURIGHSULYHG/62$VDURXQG
:\WKHQVKDZH LW LVGLVWLQFWLYH LQKDYLQJDPDMRUFRQFHQWUDWLRQRIHPSOR\PHQWDW
HDFKHQG0DQFKHVWHU&LW\&HQWUHDQGWKH$LUSRUWZKLFKLQWKHFURVVVHFWLRQDO
PRGHOZRXOGLQFUHDVHµDFFHVVLELOLW\WRHPSOR\PHQW¶IURPLQWHUPHGLDWHVWDWLRQV7KH
6RXWK0DQFKHVWHUOLQHDOVRSDVVHVWKURXJKVRPHRIWKHPRUHDIIOXHQWDUHDVLQWKH
VRXWKRI0DQFKHVWHULQWHUPVRIKRXVHKROGLQFRPH
R 3DUWVRI WKH5RFKGDOH(DVW0DQFKHVWHUDQG(FFOHV OLQHVVHUYHDUHDVRIKLJKHU
GHSULYDWLRQDQGUHODWLYHO\ORZLQFRPH,WLVSUREDEOHWKDWORZXQGHUO\LQJOHYHOVRI
SURSHUW\ GHPDQG FRQVWUDLQHG WKH JURZWK LQ SULFHV LQ WKHVH SODFHV 7KH FURVV

LQWHUPVRIWKH,QGH[RI0XOWLSOH'HSULYDWLRQ,0'6PLWKHWDO
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
VHFWLRQDO PRGHOOLQJ ZRXOG VXJJHVW WKDW XSOLIWV GXH WR UDLO DFFHVVLELOLW\
LPSURYHPHQWV ZRXOG EH ORZHVW LQ DUHDV ZLWK ORZ/62$OHYHO DYHUDJH LQFRPHV
7DEOHV(6DQG
R 7KH5RFKGDOHOLQHUHSODFHGDQH[LVWLQJUDLOOLQHVRSRWHQWLDOO\WKHVWHSFKDQJHLQ
DFFHVVLELOLW\ ZDV VPDOOHU 7KH (FFOHV OLQH LV D FRPSOH[ FDVH ZLWK XUEDQ
UHJHQHUDWLRQ WDNLQJ SODFH 0HGLD &LW\ RSHQLQJ DQG D VXEVWDQWLDO LQFUHDVH LQ
KRXVLQJVXSSO\LQSDUWVRIWKHURXWH7KHUHVXOWLQ7DEOH(6LVIRUWKH(FFOHV/LQH
DVDZKROHIXUWKHUGLVDJJUHJDWLRQRIWKHOLQHLQWRVHFWLRQVPLJKWEHQHHGHGWREH
DEOH WR VD\PRUH$OVR WKH UHVXOW DERYH LV VSHFLILFDOO\ IRU WKHHIIHFWRI RSHQLQJ
0HWUROLQNVWDWLRQV±WDNLQJEHWWHUDFFRXQWRIWKHRWKHUIDFWRUVPD\EHLPSRUWDQWLQ
WKLVFDVH
R 8VLQJDGLIIHUHQWPHWKRGDVLPSOHFRPSDULVRQEHWZHHQWKH0HWUROLQNFDWFKPHQW
DQQXDOSULFHJURZWKDQG WKH*UHDWHU0DQFKHVWHUDUHDDQQXDOSULFHJURZWK WKH
(FFOHV/LQHGRHVDSSHDUWRKDYHDVPDOOSRVLWLYHHIIHFWSHUDQQXPYV
SHUDQQXPIURP\HDURIRSHQLQJWRKRZHYHUWKLVGRHVQRWIHHGWKURXJKLQWR
WKH TXDVLH[SHULPHQWDO PRGHO LH LW LV QRW VWDWLVWLFDOO\ VLJQLILFDQW DQG PD\ EH
FDXVHGE\QRQ0HWUROLQNIDFWRUV
R 7KH TXDVLH[SHULPHQWDO PHWKRG XVLQJ WUHDWPHQW DQG FRQWURO DUHDV KHOSV WR
DGGUHVVWKHFRQFHUQVDERXWFDXVDOLW\ZKLFKFDQQRWHDVLO\EHGHPRQVWUDWHGLQWKH
FURVVVHFWLRQDO PRGHO 7KH PRGHO LV VWLOO UHODWLYHO\ QHZ ZLWK VFRSH IRU IXUWKHU
LPSURYHPHQW
R )XUWKHUGHWDLOVFDQEHIRXQGLQ6HFWLRQ

0RGHO,QWHUSUHWDWLRQ
R 7KHUHVXOWVRIWKH&URVV6HFWLRQDO5HVLGHQWLDO0RGHODUHEHVWVHHQDVDQLQGLFDWLRQ
RIWKHDPHQLW\YDOXHRIEHWWHUDFFHVVLELOLW\WRDQGIURPWKHKRPHORFDWLRQ7KLVLV
WKH YDOXH SHUFHLYHG E\ KRXVHKROGV DQG H[SUHVVHG WKURXJK ZLOOLQJQHVVWRSD\
:73LQWKHSURSHUW\PDUNHW,WLV±LQDVHQVH±WKHEHGURFNIRUDOOVXEVHTXHQW
FKDQJHVZKLFKµPDUNHWG\QDPLFV¶EULQJDERXW7KHPRGHOFRQWUROVIRUWKHHIIHFWV
RILQFRPHVRWKHSDUDPHWHUHVWLPDWHVIRUDFFHVVLELOLW\DOZD\VFDSWXUHWKHYDOXHRI
DFFHVVWRPRUHDQGEHWWHURSSRUWXQLWLHVDWDJLYHQLQLWLDOLQFRPHOHYHO7KHUHVXOWV
SURYLGHDVWDUWLQJSRLQWIRUHVWLPDWLQJWKHWRWDOSURSHUW\YDOXHLPSDFWRIDFFHVVLELOLW\
FKDQJHV7KH\DUHDSSOLHGWR1RUWKHUQ3RZHUKRXVH5DLO135LQWKHQH[WVHFWLRQ
RIWKLVUHSRUW6HFWLRQ
R 7KHUHPD\ EH IXUWKHU HIIHFWV DOWKRXJK WKHVHDUHPRUH GLIILFXOW WR SUHGLFW XVLQJ
DYDLODEOHPRGHOV3URSHUW\PDUNHWVRUWLQJEHKDYLRXU7LHERXW.XPLQRIIHW
DOPD\OHDGWRKLJKHULQFRPHLQGLYLGXDOVPRYLQJLQWRWKHDUHDVPDGHPRUH
DFFHVVLEOH7KHPRGHOVLQWKLVVWXG\GRQRWSUHGLFWWKLVEXWGR LQGLFDWHWKDW LI LW
RFFXUUHGWKLVFRXOGOHDGWRVXEVWDQWLDOORFDOLVHGLQFUHDVHVLQKRXVHSULFHVHJWKH
SULFH SUHPLXP EHWZHHQ LQKDELWDQWV LQ WKH WK DQG WK LQFRPH GHFLOHV LV 
LPSOLHGE\ WKHFURVVVHFWLRQDOPRGHO ,WVKRXOGEHUHPHPEHUHGWKDWSURSHUW\
PDUNHW VRUWLQJ DFWLYLW\ LQYROYHV KRXVHKROGV FKDQJLQJ SODFHV VR LQ VRPH RWKHU
ORFDWLRQV WKHUH ZRXOG EH D GRZQZDUG HIIHFW RQ KRXVHKROG LQFRPHV DQG KHQFH
SURSHUW\SULFHVGXHWRWKHLQFRPHSDUDPHWHU
R +RXVLQJ VXSSO\ PD\ UHVSRQG WR WKH ORFDOLVHG LQFUHDVH LQ GHPDQG ± VXEMHFW WR
SODQQLQJUHVWULFWLRQV,ILWGRHVVRWKHUHPD\EHVRPHGLOXWLRQRIWKHSULFHLPSDFW

SHUDQQXPLQFUHDVHLQLQFRPHHTXLYDOLVHGSHU
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
KRZHYHU QHZ GHYHORSPHQW FDQ DOVR UHGXFH WKH GLVDPHQLW\ FDXVHG E\ GHUHOLFW
EURZQILHOGVLWHVDQGFDQUHEDODQFHWKHKRXVLQJVWRFNWRZDUGVW\SHVWKDWDUHORFDOO\
VFDUFH$VWKHFURVVVHFWLRQDOPRGHOVKRZVWKHSUHVHQFHRIQHZEXLOGKRXVLQJ
XQLWVLWVHOIFUHDWHVDQXSOLIWLQDYHUDJHYDOXHDOOHOVHHTXDOVLQFHWKHYDOXHRIHDFK
QHZKRXVLQJXQLWLVJUHDWHUWKDQDQHTXLYDOHQWH[LVWLQJXQLW
R 7KHUHPD\DOVREHHIIHFWVWUDQVPLWWHGWKURXJKWKHZLGHUHFRQRP\)LJXUH(6
/DERXUVXSSO\LPSURYHPHQWVPD\OHDGWRSURGXFWLRQLQFUHDVHVDQGLPSURYHPHQWV
LQWKHSXEOLFILQDQFHVGLUHFWWD[UHYHQXHQHWRIEHQHILWSD\PHQWV$JJORPHUDWLRQ
HIIHFWVPD\LQFUHDVHSURGXFWLYLW\DQGRXWSXW7KHVHHIIHFWVZRXOGOLNHO\IHHGEDFN
LQWRWKHUHJLRQDORUVXEUHJLRQDOGHPDQGIRUKRXVLQJWKH\DUHQRWPRGHOOHGDVSDUW
RI WKLV VWXG\KRZHYHU WKH\FRXOGEHPRGHOOHGE\EULQJLQJ WRJHWKHU WKHPRGHOV
GHYHORSHGKHUHZLWKRWKHUPRGHOW\SHV
)LJXUH(6/LQNDJHVEHWZHHQWUDQVSRUWSURSHUW\PDUNHWVDQGWKHZLGHUHFRQRP\

1RWH*&   JHQHUDOLVHGFRVWRI WUDYHO IURPKRPHDW L WR ZRUNDW M' GHPDQG6  VXSSO\ (3  
HPSOR\PHQWSRWHQWLDOLW\DFFHVVLELOLW\WRMREV(0 HFRQRPLFPDVV6HH6HFWLRQIRUGHWDLOV

R 0DQ\RIWKHVHIXUWKHUHIIHFWVDUHOLNHO\WRLQFUHDVHSURSHUW\SULFHVQHDUWRDQHZ
WUDQVSRUWVHUYLFHRYHUDQGDERYH WKH LQLWLDOXSOLIW IURP WKHDPHQLW\YDOXHRI WKH
DFFHVVLELOLW\ FKDQJH +RZHYHU WKHUH ZLOO EH H[FHSWLRQV HJ WKH HIIHFWV RI
LQFUHDVHG KRXVLQJ VXSSO\ DQG VRUWLQJ HIIHFWV EHWZHHQ GLIIHUHQW DUHDV ZLWK DQ
LPSURYHGWUDQVSRUWVHUYLFHHJGHPDQGPD\JUDYLWDWHWRDUHDVZLWKERWKWUDQVSRUW
LPSURYHPHQWVDQGRWKHUDWWUDFWLYHIHDWXUHV
R )LQDOO\WKHUHLVWKHLVVXHRIKRSHYDOXHDQGWKHVSHFXODWLYHDVSHFWRIWKHSURSHUW\
PDUNHW 7R VRPH H[WHQW GHPDQG LV GULYHQ E\ LQYHVWPHQW FRQVLGHUDWLRQV HYHQ
7UDQVSRUW
PDUNHWV	
DFFHVVLELOLW\
+RXVLQJ
PDUNHW
&RPPHUFLDO
SURSHUW\
PDUNHW
/DERXU
PDUNHW
%XVLQHVV	
LQGXVWU\
SURGXFWLRQ
7UDQVSRUW
LQYHVWPHQW
7Ļ*&LM
+Ĺ'+L
$Ĺ(3L
$ĹRWKHUL
&Ĺ'&M
$Ĺ(0M
$Ĺ(3M
%Ĺ4M+Ĺ3+L Ĺ6+L 6RUWLQJ
&Ĺ3&L Ĺ6&L 6RUWLQJ
/Ĺ(PSM
/Ĺ6/M
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
ZKHQWKHSXUFKDVHU LVDQRZQHURFFXSLHUDQGKHQFHWKHIXWXUHSRWHQWLDORI WKH
ORFDOPDUNHWFRPHVLQWRSOD\6LQFHIXWXUHSRWHQWLDOLVE\LWVQDWXUHXQFHUWDLQWKHUH
LVWKHSRWHQWLDOIRULQIORZVDQGRXWIORZVRIFDSLWDOWRIURPORFDOPDUNHWVEDVHGRQ
FKDQJLQJ H[SHFWDWLRQV RI IXWXUH SURVSHFWV DQG SRWHQWLDO FDSLWDO JDLQV IURP
LQYHVWPHQWQRZ
R 7KHTXDVLH[SHULPHQWDOPRGHOIRU0DQFKHVWHU0HWUROLQNWKH7LPH6HULHVPRGHO
LVDGLIIHUHQWW\SHRIPRGHOLQWKDWLWLQFOXGHVDOOWKHIROORZLQJUHVSRQVHV±SURYLGHG
WKH\ KDYH KDG WLPH WR RFFXU EHWZHHQ WKH VWDWLRQV RSHQLQJ DQG WKH HQG RI WKH
GDWDVHWLQ
 WKH LQLWLDO XSOLIW IURP WKH DPHQLW\ YDOXH RI LPSURYHG DFFHVVLELOLW\ WR
HPSOR\PHQWDQGRWKHURSSRUWXQLWLHV
 DQ\SURSHUW\PDUNHWVRUWLQJEHKDYLRXUDQGGHYHORSPHQWRIQHZKRXVLQJ
XQLWV
 DQ\HIIHFWVWUDQVPLWWHGYLDWKHODERXUPDUNHWRUSURGXFWLYLW\LPSDFWVDQG
 DQ\VSHFXODWLYHUHVSRQVHVDVVRFLDWHGZLWKKRSHYDOXHLQWKHORFDOPDUNHW
R 7KLVDOORZVIRUDFRPSDULVRQEHWZHHQWKHFURVVVHFWLRQDODQGTXDVLH[SHULPHQWDO
PRGHOUHVXOWV)LUVWWKHDYHUDJHXSOLIWIURPQHZ0HWUROLQNVWDWLRQVLVZHOO
ZLWKLQWKHUDQJHIRU%HVWWR:RUVWUDLODFFHVVLELOLW\GLIIHUHQFHVLQWKH1RUWK
LQWKHFURVVVHFWLRQDOPRGHO7DEOH(6,QRWKHUZRUGVDVH[SHFWHGWKHUHLVD
VLJQLILFDQW XSOLIW EXW VWLOO SRWHQWLDO IRU IXUWKHU YDOXH JDLQ IURP UDLO DFFHVVLELOLW\
LPSURYHPHQWV LQ WKHVH SODFHV HJ LI WKH\ ZHUH ± K\SRWKHWLFDOO\ ± FRQQHFWHG
GLUHFWO\E\UHJLRQDOH[SUHVVUDLOWRPDQ\PRUHMREV
7DEOH (6 &RPSDULVRQ RI 0HWUROLQN XSOLIW DQG %HVW:RUVW UDLO DFFHVVLELOLW\
SUHPLXPTXDVLH[SHULPHQWDOYVFURVVVHFWLRQDOPRGHOV

1RWH0HWUROLQNXSOLIWVLQNPFDWFKPHQWDW2XWSXW$UHD2$OHYHO
R 6HFRQGO\ WKH ODUJHVW XSOLIW IRU 0HWUROLQN WKH $LUSRUW /LQH VOLJKWO\ H[FHHGV WKH
UDQJHRIWKHFURVVVHFWLRQDOPRGHOVXJJHVWLQJWKDWVRPHRIWKHIXUWKHUHIIHFWVLQ
)LJXUH(6DQGGLVFXVVHGDERYHKDYHFRPHLQWRSOD\0HDQZKLOHWKHXSOLIWVIRU
VRPH0HWUROLQNOLQHVHJ WKH5RFKGDOH OLQHDUHQRWVLJQLILFDQWVXJJHVWLQJWKDW
WKH ORZHU LQFRPHV DQG SRVVLEO\ ORZHU DFFHVVLELOLW\ JDLQV LQ WKLV FRUULGRU FDQ
QHXWUDOLVHWKH0HWUROLQNXSOLIWLQVSHFLILFORFDOFLUFXPVWDQFHV
8SOLIW 
0HWUROLQN $YHUDJH 
$LUSRUW/LQH 
6RXWK0DQFKHVWHU/LQH 
(DVW0DQFKHVWHU/LQH 
2WKHUV LQVLJ
3UHPLXP
5DLODFFHVVLELOLW\WRMREV:RUVWWR%HVW7I1 DUHD
«DWWK SHUFHQWLOHLQFRPH 
«DWWK SHUFHQWLOHLQFRPH 
135LQFUHDVHLQSUHPLXP PD[ 
«EDVHGRQ0RGHOD
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
R 7KLUGO\ZRUNZDVXQGHUWDNHQWRFRPSDUHWKHUDLODFFHVVLELOLW\SUHPLXPDWD6RXWK
0DQFKHVWHUFRPPXWHUUDLOVWDWLRQLQWKHFURVVVHFWLRQDOPRGHOZLWKWKH0HWUROLQN
XSOLIWV LQ WKH VDPH DUHD 6RXWK 0DQFKHVWHU /LQH :KLOVW WKLV LV QRW DQ H[DFW
FRPSDULVRQEHFDXVHWKHIRUPRIUDLODFFHVVLELOLW\LVVOLJKWO\GLIIHUHQWWKHUHVXOWV
DUHLQWHUHVWLQJ7DEOH(67KH\LQGLFDWHDJDLQWKDWWKHXSOLIWFDQORFDOO\H[FHHG
WKHLQLWLDODFFHVVLELOLW\SUHPLXPDVDUHVXOWRIWKHVHIXUWKHUG\QDPLFHIIHFWV7KLV
LV WUXH LQ ERWK WKH NP DQG NP EXIIHU ]RQHV DOWKRXJK WKH GLIIHUHQFH LV
SDUWLFXODUO\ SURQRXQFHG LQ WKH NP EXIIHU DURXQG WKH VWDWLRQ 7KLV DUHD KDV
VOLJKWO\DERYHDYHUDJHLQFRPHFRPSDUHGZLWK*UHDWHU0DQFKHVWHURUFRPSDUHG
ZLWKWKH7I1DUHDDVDZKROH

7DEOH(6&RPSDULVRQRIWKHUDLODFFHVVLELOLW\SUHPLXPDQG0HWUROLQNXSOLIWLQ6RXWK
0DQFKHVWHU 3UHPLXP
&URVV
6HFWLRQDO
0RGHO
8SOLIW
4XDVL([SHULPHQWDO0RGHO
NPNP
PIURP&RPPXWHU5DLOVWDWLRQ 


PIURP&RPPXWHU5DLOVWDWLRQ  
PIURP&RPPXWHU5DLOVWDWLRQ  
PIURP&RPPXWHU5DLOVWDWLRQ  
PIURP&RPPXWHU5DLOVWDWLRQ ^%$6(` 

R ,W LVZRUWKQRWLQJ WKDW WKHXSOLIWFRPSDUHVWKH0HWUROLQNNPDQGNPEXIIHU
]RQHVWKHµWUHDWPHQW¶DUHDVZLWKWKHUHVWRI*UHDWHU0DQFKHVWHUWKHµFRQWURO¶,I
KLJKHULQFRPHKRXVHKROGVDUHEHLQJDWWUDFWHGLQWRWKH0HWUROLQNEXIIHU]RQHIURP
WKHFRQWURODUHDWKHUHPD\WKHUHIRUHEHVRPHUHODWLYHUHGXFWLRQLQYDOXHVLQWKH
µUHVWRI*UHDWHU0DQFKHVWHU¶
R ,QVXPPDU\WKHFURVVVHFWLRQDOPRGHOSURYLGHVDQLQLWLDOHVWLPDWHRIWKHYDOXHRI
UDLODFFHVVLELOLW\VHHQWKURXJKWKHH\HVRIH[LVWLQJUHVLGHQWV7KHRXWWXUQSURSHUW\
XSOLIWPD\EHHLWKHUKLJKHURUORZHUWKDQWKHFURVVVHFWLRQDOPRGHOVXJJHVWV7KHUH
DUHDQXPEHURIPHFKDQLVPVWKURXJKZKLFKIXUWKHUHIIHFWVFRXOGRFFXURQHLVWKH
UHORFDWLRQRIKRXVHKROGVLQWRRURXWRIWKHORFDOLW\DQGWKHHIIHFWRIWKHLULQFRPHRQ
SURSHUW\SULFHV2WKHUPHFKDQLVPVZHUHPHQWLRQHGDERYHDQGDUHGLVFXVVHGLQ
6HFWLRQ

1RUWKHUQ3RZHUKRXVH5DLO
R 1RUWKHUQ3RZHUKRXVH5DLO135LVDPDMRUVWUDWHJLFUDLOSURJUDPPHGHVLJQHGWR
WUDQVIRUP FRQQHFWLYLW\ EHWZHHQ WKH NH\ HFRQRPLF FHQWUHV RI WKH 1RUWK 7KH

1RWQHFHVVDULO\REVHUYHGDVDEVROXWHSULFHUHGXFWLRQVVLQFHWKH\DUHOLNHO\WREHVSUHDGDFURVVD
ZLGHDUHDWKHUHIRUHGLOXWHGDQGPD\ZHOOEHRXWVWULSSHGE\JHQHUDOKRXVHSULFHLQIODWLRQ
$QGIRFXVLQJRQWKHDPHQLW\YDOXHRIUDLODFFHVVWRHPSOR\PHQWDQGRWKHURSSRUWXQLWLHVUDWKHU
WKDQWKHµKRSHYDOXH¶LQDULVLQJDVVHWPDUNHW
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
SURJUDPPH SURPLVHV UDGLFDO FKDQJHV LQ VHUYLFH SDWWHUQV DQG WDUJHW MRXUQH\
WLPHV
R $QLQLWLDO6WUDWHJLF2XWOLQH%XVLQHVV&DVH62%&IRU135ZDVILQDOLVHGE\7I1
DQG'I7LQHDUO\DQGHQGRUVHGE\7I1SDUWQHUVLQ)HEUXDU\%DVHGRQ
WKLV62%&WKH'HSDUWPHQWIRU7UDQVSRUW'I7DJUHHGWKDW135VKRXOGFRQWLQXH
WREHGHYHORSHGDVDVFKHPHWKURXJK7KHLQLWLDO62%&PDGHDEURDG
VWUDWHJLF DQG HFRQRPLF FDVH IRU WKH 135 QHWZRUN RYHUDOO EXW OHIW D QXPEHU RI
SRWHQWLDOQHWZRUNFRQFHSWVRQ WKH WDEOH$VDFRPSOHPHQW WR WKH WUDQVSRUW DQG
ZLGHUHFRQRPLFPRGHOOLQJFDUULHGRXWE\7I1DQG'I7WKHDQDO\VLVSUHVHQWHGKHUH
ZDVLQFOXGHGLQWKH6WUDWHJLF&DVHRIWKHLQLWLDO62%&
R 7KHDLPVRI WKHXSFRPLQJILQDOLVHG62%&DUHWRQDUURZWKLVGRZQWRDVLQJOH
QHWZRUNFRQFHSWDQGRSWLPLVHDQGUHILQHWKH6WUDWHJLFDQG(FRQRPLF&DVHV7I1
LVLQWKHSURFHVVRIFRQVLGHULQJKRZIXUWKHUDQDO\VLVRI/DQG9DOXH8SOLIWFDQIRUP
SDUWRIWKLVFDVH
R $VSDUWRIWKLVZRUNVXSSRUWLQJWKH62%&SROLF\VFHQDULRVIRU135ZHUHWHVWHG
DJDLQVWD'R0LQLPXP
R 7KH SDUDPHWHUV IURP WKH &URVV6HFWLRQDO 5HVLGHQWLDO PRGHO ZHUH XVHG WR
LQYHVWLJDWHWKHSRWHQWLDOFKDQJHLQWKHSDWWHUQRISURSHUW\SULFHVDFURVVWKH7I1
DUHDEDVHGRQWKHIROORZLQJGLIIHUHQWVFHQDULRV
 DQ135+LJK,QYHVWPHQWVFHQDULR
 DQ1350HGLXP,QYHVWPHQWVFHQDULR
 D'R0LQLPXPVFHQDULR
R (DFKVFHQDULRZDVGHILQHGE\062$WR062$JHQHUDOLVHGMRXUQH\WLPHV*-7
DFURVV WKH UDLO QHWZRUN EDVHG RQ RXWSXWV IURP 7I1¶V 1RUWKHUQ 5DLO 0RGHOOLQJ
6\VWHP 1R506 DV WKHEDVLV IRU WKH FKDQJHV LQ UDLO DFFHVVLELOLW\ 7KHVH *-7
PHDVXUHV LQFOXGHGDFFHVVDQGHJUHVV WLPH LQYHKLFOH WLPHFURZGLQJSHQDOWLHV
LQWHUFKDQJHSHQDOWLHVDQGDPHDVXUHRIGHOD\WLPH±DUHODWLYHO\FRPSUHKHQVLYH
*-7PHWULF
R 7KH 5DLO DFFHVVLELOLW\ WR HPSOR\PHQW PHDVXUH LQ WKH SURSHUW\ YDOXH PRGHO
UHVSRQGHG WR WKHVH FKDQJHV LQ *-7 7KH SDWWHUQ RI 5DLO DFFHVVLELOLW\ WR
HPSOR\PHQWLQWKH'R0LQLPXPLVVKRZQLQ)LJXUH(6±WKH135LPSURYHPHQWV
DUHDOOUHODWLYHWRWKLV
R 8VLQJWKHFURVVVHFWLRQDOPRGHO0RGHODLPSURYHPHQWVLQUDLODFFHVVLELOLW\WR
HPSOR\PHQWLQWKH135+LJK,QYHVWPHQWVFHQDULRFRXOGSRWHQWLDOO\SURGXFHXSOLIWV
LQUHVLGHQWLDOSURSHUW\YDOXHVRIXSWRIRU2XWSXW$UHDV2$V±WKHDUHDVZLWK
FKDQJHVDSSURDFKLQJWKLVPDJQLWXGHDUHJHQHUDOO\FORVHWRVWDWLRQVDUHYHU\ZHOO
FRQQHFWHGE\UDLOWRHPSOR\PHQWDFURVVWKH1RUWKDQGJDLQPD[LPXPEHQHILWIURP
1357KLVGRHVQRWWDNHDFFRXQWRIDQ\VXEVHTXHQWFKDQJHVLQWKHORFDWLRQVRI
KRXVHKROGV RU EXVLQHVVHV RU WKH ORFDWLRQV RI LQYHVWPHQW HJ LQ UHVLGHQWLDO RU
FRPPHUFLDOSURSHUW\GHYHORSPHQW LQ UHVSRQVH WR WKHFKDQJHV LQ WKHSDWWHUQRI
DFFHVVLELOLW\ FUHDWHGE\135)LJXUH(6PDSV WKHVHSRWHQWLDO XSOLIWVDW /62$
OHYHO±VLQFH/62$DUHODUJHUWKDQ2$VWKHHIIHFWLVGLOXWHGVOLJKWO\DQGWKHODUJHVW
LPSDFWDW/62$OHYHOLV
 

KWWSVWUDQVSRUWIRUWKHQRUWKFRPQRUWKHUQSRZHUKRXVHUDLO
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH (6 3RWHQWLDO UHVLGHQWLDO SURSHUW\ SULFH FKDQJHV LPSOLHG E\ WKH 135 +LJK
,QYHVWPHQWVFHQDULR/62$OHYHO

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
R $Q([FHOEDVHGWRROZDVGHYHORSHGWRPHDVXUHWKHWRWDOYDOXHDFFXPXODWHGLQWKH
KRXVLQJPDUNHWDVDUHVXOWRIDSDUWLFXODUSROLF\WHVW
R 8VLQJWKHFRHIILFLHQWVIURPWKHFURVVVHFWLRQDOPRGHOWKHWRWDOH[SHFWHGXSOLIWRU
LQFUHDVH LQYDOXH LQ WKH UHVLGHQWLDOSURSHUW\PDUNHWZDVHVWLPDWHG 7DEOH(6
7KHUHVXOWVDUHSUHVHQWHGLQWKUHHZD\V
 DVQDSVKRWIRUDVLQJOH\HDUDVVXPLQJ LQVWDQWDQHRXVFKDQJHEDVHGRQ
SURSHUW\YDOXHV
 D FXPXODWLYH HVWLPDWH RYHU  \HDUV IURP 135 RSHQLQJ LQ  WR
DWWKHFXUUHQWQRPLQDOSULFHVDWWKDWWLPHDVVXPLQJWKHWLPHSURILOH
RIODQGYDOXHXSOLIWLVDWDVWHDG\FRPSRXQGUDWHRYHU\HDUVIURPRSHQLQJ
EDVHGRQFRPSDULVRQVZLWKRWKHUUHFHQWSURMHFWVZKHUH7I/KDYHJDWKHUHG
WKLVGDWDDQG
 D 1HW 3UHVHQW 9DOXH 139 ± XVLQJ  DV WKH EDVH \HDU IRU
GLVFRXQWLQJ DQG  DV WKH SULFH EDVH \HDU DV UHTXHVWHG E\ 7I1
RWKHUZLVHWKHXVXDO7$*SULFHLQIODWLRQDQGGLVFRXQWLQJUXOHVDSSO\

7DEOH(67RWDOSRWHQWLDOYDOXHXSOLIWGXHWR135UDLODFFHVVLELOLW\LPSURYHPHQWV
7I1$UHD5HVLGHQWLDO
 135+LJK
,QYHVWPHQW
1350HGLXP
,QYHVWPHQW
6LQJOH\HDU±LQVWDQWDQHRXVFKDQJH
 ELOOLRQ ELOOLRQ
&XPXODWLYHRYHU\HDUVIURPRSHQLQJLQ

DWQRPLQDOSULFHV
139


ELOOLRQ
ELOOLRQ


ELOOLRQ
ELOOLRQ

R 7KHVHUHVXOWVPD\EHFRQVHUYDWLYHLQWKHLUHVWLPDWLRQRISRWHQWLDOXSOLIWVJLYHQWKH
ILQGLQJVIURPWKHODWHVW&URVV6HFWLRQDO0RGHOOLQJZKLFKKDYHLGHQWLILHG
 D VOLJKWO\ KLJKHU UDLO DFFHVVLELOLW\ SDUDPHWHU  FRPSDUHG ZLWK

 SRVLWLYHLQFRPHLQWHUDFWLRQZKLFKZRXOGLQFUHDVHXSOLIWLQDUHDVZLWKKLJKHU
DYHUDJHKRXVHKROGLQFRPHVHH7DEOH±0RGHOD
R ,QSULQFLSOHLWZRXOGEHSRVVLEOHWRFRPSDUHWKHVHWRWDOXSOLIWVZLWKWKHWUDQVSRUW
XVHUEHQHILWVPHDVXUHG LQ WKH&%$DQGZLWK WKH IRUHFDVWXVHUEHQHILWV$V WKH
PRGHOOLQJWRROVXVHGIRUWKHLQLWLDO62%&DUHXQGHUJRLQJIXUWKHUGHYHORSPHQWWKH
UHVXOWV ZHUH QRW FRQVLGHUHG VXIILFLHQWO\ ILQDOLVHG WR VKDUH ZLWK WKLV SURMHFW IRU
SXEOLFDWLRQ+RZHYHU7I1DQG'I7GRLQWHQGWRPDNHWKLVFRPSDULVRQLQIXWXUH)RU
FRPSOHWHQHVV WKLVFRPSDULVRQZRXOG LGHDOO\ LQFOXGHDQHVWLPDWHRIFRPPHUFLDO
SURSHUW\YDOXHXSOLIWZKLFKKDVQRWEHHQLQFOXGHGLQWKHDQDO\VLVSUHVHQWHGKHUH
R 7I/ KDV FDUHIXOO\ VWXGLHG /DQG 9DOXH &DSWXUHPHFKDQLVPV DQG FRQFOXGHG WKDW
PHFKDQLVPVXVHGIRU&URVVUDLOFDSWXUHRQO\DVPDOOVKDUHRIWKHWRWDOSRWHQWLDO
XSOLIWKRZHYHUXSWRLVSRVVLEOHLIPRUHDPELWLRXVPHFKDQLVPV
DGGUHVVLQJH[LVWLQJSURSHUWLHVLQSDUWLFXODUDUHGHYHORSHGDQGXVHG7KHSRWHQWLDO
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
IRUUHYHQXHJHQHUDWLRQIURPWKHODUJHWRWDOXSOLIWVDERYHQHHGVWREHVHHQLQWKLV
OLJKW
R 7KHUH LVDSRWHQWLDO VHFRQGURXQGHIIHFW LI135FKDQJHV WKHVSDWLDO SDWWHUQRI
HPSOR\PHQWRUWKHOHYHORIHPSOR\PHQWLQFLW\FHQWUHVWKLVVKRXOGOHDGWRIXUWKHU
ODQG YDOXH JDLQV DQG WKLV SRWHQWLDOO\ KDV LPSOLFDWLRQV IRU KRXVLQJ DQG VSDWLDO
SODQQLQJLQFRQMXQFWLRQZLWK135:HKDYHH[SORUHGWKLVXVLQJDSROLF\WHVWDV
IROORZV
R $IXUWKHUSROLF\WHVWZDVFDUULHGRXWVHSDUDWHIURP135WRXQGHUVWDQGWKHLPSDFW
RILQFUHDVLQJHPSOR\PHQWLQHFRQRPLFFHQWUHV7KLVFRXOGEHGXHWRHJDFKDQJH
LQXUEDQSODQQLQJSROLF\WRDOORZLQFUHDVHGGHQVLW\VXEVWDQWLDOUHGHYHORSPHQWRI
EURZQILHOGXQGHUXWLOLVHGVLWHVRUDVDVHFRQGURXQGHIIHFWRIRWKHUSROLFLHVZKLFK
PDNHFHQWUDOORFDWLRQVPRUHDWWUDFWLYHVXFKDVLQYHVWPHQWLQWKHUDLOQHWZRUN7KH
WHVW PRGHOOHG ZDV D  LQFUHDVH LQ FLW\ FHQWUH HPSOR\PHQW LQ WZR FHQWUDO
/62$VLQ/HHGV7KLVFRXOGEHH[SHFWHGWRSURGXFHDLQFUHDVHLQFLW\FHQWUH
UHVLGHQWLDOSURSHUW\YDOXHVDQGXSWRLQWKHDUHDRXWVLGHWKDWWRDERXWDNP
UDGLXVLQ/HHGV7KHUHIRUHLI135FKDQJHVWKHVSDWLDOSDWWHUQRIHPSOR\PHQWRU
WKHOHYHORIHPSOR\PHQWLQFLW\FHQWUHVWKLVVKRXOGOHDGWRIXUWKHUODQGYDOXHJDLQV

'LVWULEXWLRQDO,PSDFWV
R 7KHDQDO\VLVXQGHUWDNHQVRIDUDOORZVXVWRH[WUDFWVRPHSUHOLPLQDU\UHVXOWVRQWKH
GLVWULEXWLRQDOHIIHFWRIWKHSURSHUW\YDOXHXSOLIWIURPFKDQJHVWRWKHQHWZRUN7KHVH
UHVXOWV DUH EDVHG SXUHO\ RQ WKH UDLO DFFHVVLELOLW\ HIIHFW ± LQFOXGLQJ LQFRPH
LQWHUDFWLRQZLWKRXWDQ\RI WKH IXUWKHUHIIHFWV VKRZQ LQ)LJXUH(6)LJXUH(6
UHSRUWV WKHHVWLPDWHGDYHUDJHXSOLIWE\ LQFRPHGHFLOHEDVHGRQDQ/62$ OHYHO
DQDO\VLV'HFLOH LVPLVVLQJEHFDXVHVRPHRI WKHGDWD LQ WKLVGHFLOH UHTXLUHV
IXUWKHUFOHDQLQJWREHXVHGIRUWKLVW\SHRIDQDO\VLVWKHRWKHUGHFLOHVDUHEHOLHYHG
WR EH XQDIIHFWHG 7KH UHVXOWV VXJJHVW WKDW KLJKHU LQFRPH KRXVHKROGV ZLOO EH
DIIHFWHGPRUHVWURQJO\E\WKHSURSHUW\YDOXHXSOLIWHIIHFWVRIDSURMHFWWRLPSURYH
H[LVWLQJUDLOVHUYLFHV

)LJXUH(63RWHQWLDOSURSHUW\YDOXHXSOLIWE\DYHUDJHLQFRPHGHFLOH/62$OHYHO

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
R )LJXUH(6SURYLGHVDPDSRIWKHSUHGLFWHGSURSHUW\YDOXHXSOLIWZLWKKRXVHKROG
LQFRPHVPDUNHGIRUDVHOHFWHGXUEDQDUHD/HHGV7KLVKLJKOLJKWVKRZXSOLIWPD\
H[WHQGWRKLJKHULQFRPHDUHDVHYHQVRPHGLVWDQFHDZD\IURPWKHUDLOVWDWLRQVZLWK
LPSURYHGFRQQHFWLYLW\ZKLOVWWKH/62$VFORVHVWWRWKHVWDWLRQVWHQGWRH[SHULHQFH
XSOLIWHYHQZKHUHLQFRPHLVORZHU
R 6LQFH ZH DOVR KDYH WHQXUH GDWD DW /62$ OHYHO LW LV SRVVLEOH WR LQIHU KRZ WKH
SURSHUW\YDOXHXSOLIWDIIHFWVDUHDVZLWKPRUHRUIHZHUUHQWHUV)LJXUH(6VKRZV
WKDWLQWKH&LW\&HQWUHDQGGHQVHUVXEXUEVQHDUWKH8QLYHUVLWLHVWKHUHDUHODUJHU
XSOLIWVDVVRFLDWHGZLWKKLJKVKDUHVRIUHQWLQJ,QWKHRXWHUVXEXUEVXSOLIWVDSSHDU
WRLPSDFWRQDODUJHUVKDUHRIRZQHURFFXSLHUV
R ,Q FRPELQDWLRQ WKHVH UHVXOWVPDNH LW SRVVLEOH WR LQIHU WKHSDWWHUQRI LPSDFWRQ
RZQHUVDQGUHQWHUVDWGLIIHUHQWLQFRPHOHYHOVIRUZKRPWKHZHOIDUHLPSDFWRIWKH
FKDQJHLQSURSHUW\YDOXHVZLOOGLIIHU2ZQHURFFXSLHUVODQGORUGVDQGUHQWHUVZLOO
H[SHULHQFHWKHVHLPSDFWVLQGLIIHUHQWZD\VWKHUHDUHZHDOWKDQGLQFRPHHIIHFWVWR
EH DFFRXQWHG IRU ([LVWLQJ RZQHUV ILUVWWLPH EX\HUV DQG GRZQVL]HUV ZLOO DOVR
H[SHULHQFHWKHLPSDFWGLIIHUHQWO\$QDJHEUHDNGRZQRIWKHLPSDFWLVDOVRSRVVLEOH


WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH(63DWWHUQRISRWHQWLDOSURSHUW\YDOXHXSOLIWE\LQFRPHDW/62$OHYHO/HHGV

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH(63DWWHUQRISURSHUW\YDOXHXSOLIWE\WHQXUHVKDUHRIRZQHGUHQWHG/HHGV

VE\
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
,QWHJUDWLRQZLWK$SSUDLVDO
R )LQDOO\PDMRUWUDQVSRUWSURMHFWVLQ(QJODQGDUHUHTXLUHGWRKDYHD%XVLQHVV&DVH
SUHLPSOHPHQWDWLRQ $W WKH KHDUW RI WKH %XVLQHVV &DVH LV DQ (FRQRPLF &DVH
ZKLFK LV DQ DVVHVVPHQW RI WKH ZHOIDUH ZHOOEHLQJ LPSOLFDWLRQV RI WKH SURMHFW
DORQJVLGHD6WUDWHJLF&DVHDQGD)LQDQFLDO&DVH±ZKLFKWRJHWKHUIRUPWKUHHSDUWV
RIWKHµ)LYH&DVH%XVLQHVV&DVH¶'I77KHUROHRIWKH%XVLQHVV&DVH
LVWRHQVXUHWKDWGHFLVLRQPDNHUVDUHZHOOLQIRUPHGDERXWWKHFRQVHTXHQFHVRIWKH
SURSRVHGSURMHFWDQGDQ\DOWHUQDWLYHRSWLRQVZLWKLQRUDURXQG LW7KLVHYLGHQFH
EDVHGDSSURDFKKDVVWRRGWKHWUDQVSRUWVHFWRULQJRRGVWHDGLQ3XEOLF6SHQGLQJ
5RXQGVDQGLVSDUWRIWKHFXUUHQWSUDFWLFHLQWKLVVHFWRULQWHUQDWLRQDOO\QRWRQO\LQ
WKH8.
R 7DEOH(6VXPPDULVHVWKLVVWXG\¶VILQGLQJVRQKRZDSSUDLVDOPD\QHHGWRHYROYH
LQ IXWXUH LQ RUGHU WR LQWHJUDWH HYLGHQFH DERXW ODQG YDOXH FKDQJH ZLWKLQ WKH
7UDQVSRUW %XVLQHVV &DVH ,PSOHPHQWDWLRQ ZRXOG EH VXEMHFW WR IXUWKHU
PHWKRGRORJLFDOGHYHORSPHQW7KHPDLQSRLQWVUHODWHWR
 WKH QHHG WR UHSUHVHQW ERWK JDLQV DQG ORVVHV WR GLIIHUHQW JURXSV LQ WKH
DSSUDLVDO±WKLVLVJRRGSUDFWLFHDQ\ZD\DQGLVUHLQIRUFHGLQ'I7¶VUHFHQW
JXLGDQFHRQLQYHVWPHQWVWUDWHJ\'I7D
 WKH QHHG WR VHH WUDQVSRUW SROLF\ WRJHWKHU ZLWK KRXVLQJ DQG HFRQRPLF
GHYHORSPHQWSROLF\QRWLQLVRODWLRQIURPLWDJDLQWKLVLVLQOLQHZLWK'I7¶V
VWDQFHRQVWUDWHJ\±'I7D
 WKHSRWHQWLDOUROHRIODQGYDOXHFDSWXUH/9&DQG
 WKH LVVXHV WKDWH[LVW LQPHDVXULQJ WKHZHOIDUHFKDQJHV WRSHRSOH LQ WKH
VWXG\DUHD
7DEOH(67KHUROHVRIODQGYDOXHFKDQJHLQWKH7UDQVSRUW%XVLQHVV&DVH
 7\SHRIDQDO\VLV ,PSOLFDWLRQVIURPWKHVWXG\
(FRQRPLF&DVH :HOIDUHHFRQRPLFV
6RFLDO&%$
139 39%39&

x:KREHQHILWVZKRORVHV
x'HSHQGHQWGHYHORSPHQW
x:LGHUODERXU	SURGXFWLYLW\LPSDFWV
x/9&FRQWULEXWHVWRĻ&
)LQDQFLDO&DVH )LQDQFLDOIORZV
)XQGLQJDQG
ILQDQFLQJ
DUUDQJHPHQWV
)LQDQFLDO
VXVWDLQDELOLW\FKHFN
x/9&FRQWULEXWLRQWR&RVWV
x%RUURZLQJDJDLQVWIXWXUH/9&
6WUDWHJLF&DVH 3ROLF\ILW
2EMHFWLYH
DFKLHYHPHQW
x3ROLFLHVUHODWLQJWRKRXVLQJDIIRUGDELOLW\
x3ROLFLHVUHODWLQJWRODQGXVHDQG
HFRQRPLFGHYHORSPHQW
&%$ &RVW%HQHILW$QDO\VLV139 1HW3UHVHQW9DOXH39% 3UHVHQW9DOXHRI%HQHILWV39& 
3UHVHQW9DOXHRI&RVWV
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
R :KHQODQGYDOXHVFKDQJHHJDVDUHVXOWRIDWUDQVSRUWLQYHVWPHQWLWLVH[SHFWHG
WKDWWKHUHZLOOEHERWKEHQHILWVDQGGLVEHQHILWVDVVKRZQLQ7DEOH(67KHILQDO
SDWWHUQRIEHQHILWVDQGGLVEHQHILWVZLOOGHSHQGRQ WKH LQWHUSOD\RI WKHHIIHFWV LQ
)LJXUH(6LQYROYLQJKRXVHKROGVEXVLQHVVHVWKHODQGDQGSURSHUW\PDUNHWVDQG
WKHODERXUPDUNHW
7DEOH(6,QLWLDOEHQHILWVDQGGLVEHQHILWVRIODQGYDOXHFKDQJH
,PSDFWJURXS ,PSDFW 3RWHQWLDOPDJQLWXGH
1RUWKHUQFRQWH[W
2ZQHURFFXSLHUUHVLGHQWV 1HDU WR WKH QHZ IDFLOLW\ ODQG YDOXH
XSOLIW
x FDSLWDOYDOXHJDLQZLQGIDOO 
x SRWHQWLDO &RXQFLO 7D[ DQG
LQVXUDQFHFRVWLQFUHDVHV í
0RGHUDWH FURVVVHFWLRQDO DQG
TXDVLH[SHULPHQWDOPRGHOVSRLQW
WRDSSUR[ UDQJH WR IRU
LQWHUYHQWLRQVFRQVLGHUHG
'LVWDQW IURP WKH QHZ IDFLOLW\ ODQG
YDOXHFKDQJHRIXQGHWHUPLQHGVLJQ
6PDOOHIIHFWVSUHDGRYHUDZLGH
DUHD
5HQWLQJUHVLGHQWV 1HDUWRWKHQHZIDFLOLW\
x UHQWĹ í
x SRWHQWLDO &RXQFLO 7D[ DQG
LQVXUDQFHFRVWLQFUHDVHV
5HODWHGWRSURSHUW\YDOXHXSOLIW
,QYHVWRUV UHVLGHQWLDO DQG
FRPPHUFLDO
1HDU WR WKH QHZ IDFLOLW\ ODQG YDOXH
XSOLIW
x FDSLWDOYDOXHJDLQZLQGIDOO 
x UHQWDOLQFRPHĹ 
0RGHUDWH FURVVVHFWLRQDO DQG
TXDVLH[SHULPHQWDOPRGHOVSRLQW
WRDSSUR[ UDQJH WR IRU
LQWHUYHQWLRQVFRQVLGHUHG
)XWXUHPRYHUVLQ x SULFHV UHQWV 6'/7 RQ SXUFKDVH
DQG LQVXUDQFH FRVWV LQFUHDVHG
LQFUHDVHGFRVWRIOLYLQJ í
5HODWHGWRSURSHUW\YDOXHXSOLIW
%XVLQHVVRFFXSLHUV x UHQWĹ í
x FDSLWDOJDLQLIRZQHUV 
x 11'5	LQVXUDQFHFRVWV í
0DJQLWXGH XQFHUWDLQ VRPH
HYLGHQFH RI UDLO DFFHVVLELOLW\
SUHPLXPDSSUR[XSOLIWPD\
H[FHHGWKLVORFDOO\
/RFDO$XWKRULW\ 3RWHQWLDOĹLQ&RXQFLO7D[DQG11'5
UHYHQXHQHWDFURVVDUHDV 
7RWDO OLPLWHG E\ LQIUHTXHQW
UHYDOXDWLRQVDQGORZUDWH
&HQWUDO*RYHUQPHQW 3RWHQWLDOĹ6'/7DQG&*7UHYHQXH
QHWDFURVVDUHDV 

7RWDO OLPLWHG E\ DSSOLFDELOLW\ WR
PRYHUVVHOOHUVEXWQRWWRH[LVWLQJ
SURSHUW\DQGE\ORZUDWHDQG
H[HPSWLRQV
6'/7 6WDPS'XW\/DQG7D[11'5±1DWLRQDO1RQ'RPHVWLF5DWHVUHYHQXHVVKDUHGORFDOO\
SRROHGQDWLRQDOO\&*7 &DSLWDO*DLQV7D[
R 7KHZHOOEHLQJLPSDFWRIWKHVHFKDQJHVIRUUHVLGHQWVZLOOGHSHQGRQWKHLUPDJQLWXGH
DQGWKHFLUFXPVWDQFHVRIWKHSHRSOHLPSDFWHGLQFOXGLQJWKHLUKRXVHKROGLQFRPH
+07UHDVXU\RXWOLQHVFXUUHQWRIILFLDOWKLQNLQJRQGLVWULEXWLRQDOZHLJKWLQJ
7DEOH(6KLJKOLJKWVWKHSRWHQWLDOFRPSOH[LW\RIWKHVHFDOFXODWLRQV5HORFDWLRQRI
KRXVHKROGVWULJJHUHGE\WKHVHFKDQJHVPLJKWLPSO\VRPHIXUWKHUORVVHVIURPWKH
GLVORFDWLRQRIDQXQGHVLUHGPRYH±SRWHQWLDOO\WRDOHVVZHOOFRQQHFWHGORFDWLRQ
R ,Q WKH FDVH RI GHSHQGHQW GHYHORSPHQW ZKHUH WUDQVSRUW LPSURYHPHQWV XQORFN
GHYHORSPHQW RQ D SDUWLFXODU VLWH RU VLWHV WKH QHW YDOXH RI WKH DGGLWLRQDO
GHYHORSPHQWPD\EHFRXQWHGDVDPHDVXUHRIEHQHILWXQGHUFHUWDLQFRQGLWLRQV
7$* 8QLW $ 'I7  'I7 E +RZHYHU GXH WR WKH XQFHUWDLQW\
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
VXUURXQGLQJVXFKHVWLPDWHVWKHVHPD\RQO\EHLQFOXGHGDVµLQGLFDWLYHPRQHWLVHG
LPSDFWV¶ ZKLFK DUH QRW VKRZQ WR WKH GHFLVLRQ PDNHU DV SDUW RI WKH µ,QLWLDO
%HQHILW&RVW5DWLR%&5¶RUWKHµ$GMXVWHG%&5¶,QVWHDGWKH\VKRXOGEHSUHVHQWHG
DV VHSDUDWH LQIRUPDWLRQ 1HYHUWKHOHVV WKH GHSHQGHQW GHYHORSPHQW LQGXFHG
LQYHVWPHQWFDVHSRLQWV WRZDUGV WKH LPSRUWDQW UROHRIGHYHORSPHQWDVDERWKD
PDUNHW UHVSRQVH DQG SROLF\ UHVSRQVH WR ULVLQJ DFFHVVLELOLW\ SUHPLXPV ZKHQ
WUDQVSRUWLQYHVWPHQWRFFXUV
R 6HHQDWDUHJLRQDOOHYHOGHSHQGHQWGHYHORSPHQWUHSUHVHQWVWKHUHOD[DWLRQRIWKH
VXSSO\FRQVWUDLQWRQKRXVLQJLQSDUWLFXODUDQGDOVRFRPPHUFLDOSURSHUW\WKURXJK
WUDQVSRUW LQYHVWPHQW%DUNHU KLJKOLJKWV WKDW WKHUHPD\EHDZHOIDUH ORVV
IURPDQLQHIILFLHQWO\ORZOHYHORIKRXVLQJVXSSO\DQGE\LPSOLFDWLRQDZHOIDUHJDLQ
IURPDVWUDWHJ\WRKHOSWRHDVHWKHVHFRQVWUDLQWV7DUJHWHGWUDQVSRUWLQYHVWPHQWV
DVSDUWRIDQRYHUDOOVWUDWHJ\VKRXOGVHUYHWRHDVHWKHVHFRQVWUDLQWV$NH\FRQFHUQ
IRU HFRQRPLVWV VKRXOG EH WR HVWDEOLVK WKH H[WHQW RI DQ\ H[WHUQDOLWLHV RU PDUNHW
IDLOXUHV LQ WKHODQGDQGSURSHUW\PDUNHWVR WKDW WKHZHOIDUH LPSOLFDWLRQVFDQEH
TXDQWLILHG
R ,QVRPHFLWLHVLQFOXGLQJ0DQFKHVWHU0DQFKHVWHU&LW\&RXQFLODQG+HOVLQNL
IRUH[DPSOHWKHUHDUHH[SOLFLWSROLFLHVRQKRXVLQJDIIRUGDELOLW\ZKLFKHPSKDVLVH
WKH UROH WKDW KRXVLQJ FRVWV SOD\ LQ DFKLHYLQJ WKH FLWLHV¶ VWUDWHJLF HFRQRPLF DQG
VRFLDOREMHFWLYHV7DEOH(6)RUH[DPSOHSROLF\PD\WDUJHWKRXVLQJFRVWVWKDW
DUHFRPSHWLWLYHZLWKRWKHUFLWLHVQDWLRQDOO\JOREDOO\WRKHOSDWWUDFWPRELOHZRUNHUV
DQGKRXVLQJDIIRUGDELOLW\PD\EHSDUWRIDFKLHYLQJLQFOXVLYHJURZWKVRFLDOFRKHVLRQ
7KHVH SROLFLHV KLJKOLJKW WKDW ZKLOH DFFHVVLELOLW\ LPSURYHPHQW KDV HFRQRPLF
EHQHILWV WKH ODQGYDOXHXSOLIW LWFUHDWHVFDQEHDYDULDEOH WREHPDQDJHGUDWKHU
WKDQPD[LPLVHG,QFUHDVLQJKRXVLQJVXSSO\FDQEHDSDUWRIWKDWPDQDJHPHQW±
LQFOXGLQJSROLFLHVIRUµWUDQVLWRULHQWHGGHYHORSPHQW¶
7DEOH(60DQFKHVWHU+RXVLQJ$IIRUGDELOLW\6WUDWHJ\
0DQFKHVWHU6WUDWHJ\RXWFRPHV 6XPPDU\RIWKHFRQWULEXWLRQWRWKHVWUDWHJ\
$ WKULYLQJ DQG VXVWDLQDEOH FLW\ VXSSRUWLQJ D
GLYHUVHDQGGLVWLQFWLYHHFRQRP\WKDWFUHDWHVMREV
DQGRSSRUWXQLWLHV
(QVXUH0DQFKHVWHUKDV WKHULJKWPL[RIKRXVLQJ
WKDW LV DIIRUGDEOH DFURVV D UDQJH RI WHQXUH DQG
LQFRPHOHYHOVWRVXSSRUWDIXQFWLRQLQJ0DQFKHVWHU
DQGVXEUHJLRQDOHFRQRP\
$KLJKO\VNLOOHGFLW\ZRUOGFODVVDQGKRPHJURZQ
WDOHQWVXVWDLQLQJWKHFLW\¶VHFRQRPLFVXFFHVV
7KH QHZ DQG H[LVWLQJ KRPHV ZLOO EH ZHOO
FRQQHFWHG WR HPSOR\PHQW RSSRUWXQLWLHV DQG
VFKRROV
$ SURJUHVVLYH DQG HTXLWDEOH FLW\ PDNLQJ D
SRVLWLYHFRQWULEXWLRQE\XQORFNLQJWKHSRWHQWLDORI
RXUFRPPXQLWLHV
,QFUHDVLQJ WKH VXSSO\ RI JRRG TXDOLW\ DIIRUGDEOH
KRPHV IRU VDOH DQG UHQW ZLOO SURYLGH WKH
RSSRUWXQLW\IRU0DQFKHVWHUUHVLGHQWVWRUDLVHWKHLU
LQGLYLGXDODQGFROOHFWLYHDVSLUDWLRQV
6RXUFHH[WUDFWIURP0DQFKHVWHU&LW\&RXQFLO
R $V LQ)LJXUH(6 WKHRXWFRPH IURPD WUDQVSRUW LQYHVWPHQWZLOOEH WKH UHVXOWRI
LQWHUDFWLRQVEHWZHHQVHYHUDOOLQNHGPDUNHWVLQFOXGLQJODERXUODQGDQGSURSHUW\
DQGEXVLQHVVDQGLQGXVWU\7KHRXWFRPHPD\EHWKHUHVKDSLQJRIWKHHFRQRPLF
JHRJUDSK\ZLWKUHORFDWLRQRIEXVLQHVVHVWRPRUHSURGXFWLYHORFDWLRQVKRXVHKROGV
WRORFDWLRQVZKHUHWKH\FDQDFFHVVPRUHSURGXFWLYHMREVEHQHILWVWKURXJKODERXU
VXSSO\ DQG DJJORPHUDWLRQ HWF $OO RI WKLV LV VXEMHFW WR HFRQRPLF DQDO\VLV DQG

)URPDILQDQFLDOSHUVSHFWLYHVXFKGHSHQGHQWGHYHORSPHQWPD\EHDVRXUFHRIUHYHQXHWKURXJK
/DQG9DOXH&DSWXUHPHFKDQLVPVHJLQ&URVVUDLODQGWKH(DVW/HHGV2UELWDO5RDG±7I/
/HHGV&LW\&RXQFLODQGKHQFHUHGXFHWKH&RVWWRWKH%URDG7UDQVSRUW%XGJHW&LQWKH
(FRQRPLF&DVH
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
PRGHOOLQJWKDWJRHVEH\RQGWKHVFRSHRIWKLVVWXG\7KHFRQWULEXWLRQRIWKLVVWXG\
LV WR EHWWHU XQGHUVWDQG WKH VSHFLILF UHODWLRQVKLSV EHWZHHQ DFFHVVLELOLW\ SODFH
TXDOLW\DQGYDOXHDVPHDVXUHGLQWKHSURSHUW\PDUNHW±DQGDVVXFKWRPDNHD
FRQWULEXWLRQWRWKDWZLGHUPRGHOOLQJHIIRUW

&RQFOXVLRQV
R )LQDOO\WKHUHSRUWUHIOHFWVRQUHJLRQDOGLIIHUHQFHVLQXSOLIWVEHWZHHQWKH1RUWKDQG
WKH6RXWK(DVWRI(QJODQG7KHUHLVVRPHHYLGHQFHRIVPDOOHUXSOLIWVLQWKH1RUWK
DOWKRXJKWKLVLVIDUIURPXQLYHUVDO±WKHPRGHOVKHOSWRH[SODLQWKHIDFWRUVGULYLQJ
XSOLIWDQGLQGLFDWHKRZXSOLIWVZLOOYDU\IURPSURMHFWWRSURMHFWDVZHOODVIURPUHJLRQ
WRUHJLRQ
R 7KHVWXG\RIWKH-XELOHH/LQH([WHQVLRQDQGWKH'RFNODQGV/LJKW5DLOZD\H[WHQVLRQ
WR/HZLVKDPE\*LEERQVDQG0DFKLQSURYLGHVDYHU\XVHIXOFRPSDUDWRUIRU
WKHTXDVLH[SHULPHQWDOPRGHORI0DQFKHVWHU0HWUROLQNLQWKLVVWXG\*LEERQVDQG
0DFKLQ IRXQG WKDW WKH DYHUDJH XSOLIW LQ WKH NP FDWFKPHQW ZDV  )RU
FRPSDULVRQWKHXSOLIWLQWKHVDPHFDWFKPHQWRQWKH6RXWK0DQFKHVWHU0HWUROLQN
/LQH LV  7KLV LV WKH PRVW DIIOXHQW RI WKH 0HWUROLQN FRUULGRUV ± XSOLIWV DUH
JHQHUDOO\VPDOOHUHOVHZKHUHSRLQWLQJWRWKHUROHRILQFRPHLQGHWHUPLQLQJWKHVL]H
RIWKHUDLODFFHVVLELOLW\SUHPLXP7KHPRGHOOLQJVXJJHVWVMREGHQVLW\DQGWKHVL]H
RI WKH DFFHVVLELOLW\ LQFUHDVH DUH DOVR IDFWRUV WKH IUHTXHQF\ RI 0DQFKHVWHU
0HWUROLQNLVW\SLFDOO\SHUKRXUFRPSDUHGZLWKSHUKRXURQWKH-/(7KH
0HWUROLQN$LSRUW/LQHLVDQH[FHSWLRQ±ZLWKDUHODWLYHO\KLJKXSOLIWRILQWKH
NPFDWFKPHQW±SUREDEO\GXHWRWKHFRQFHQWUDWLRQRIHPSOR\PHQWDWERWKHQGV
RIWKHOLQHDQGWKHRSSRUWXQLW\SURYLGHGE\LQWHUQDWLRQDOFRQQHFWLYLW\UDWKHUWKDQWR
LQFRPHDORQH
R 7KHSDUDPHWHUVHVWLPDWHGLQWKLVVWXG\±VSHFLILFDOO\LQWKHFURVVVHFWLRQDOPRGHO
±ZHUHHVWLPDWHGRQWKHZKROH7I1DUHDDQGVKRXOGEHZLGHO\DSSOLFDEOHDFURVV
WKH1RUWKRI(QJODQGDVDPHDVXUHRIWKHXQGHUO\LQJSUHPLXPIRUDFFHVVLELOLW\WR
HPSOR\PHQWDQGRWKHUIDFWRUV
R 7KHVSDWLDOSDWWHUQRI ODQGYDOXHXSOLIWDURXQGQHZ UDLO VWDWLRQVVXJJHVWV WKDWD
PL[HGVHWRI/DQG9DOXH&DSWXUHWRROVZRXOGEHUHTXLUHGIRUUDLOSURMHFWVDVLWZDV
IRU&URVVUDLORU%DUNLQJ5LYHUVLGHIRUH[DPSOH6WURQJORFDOLVHGXSOLIWVZLWKLQNP
RIDVWDWLRQZLOOEHDFFRPSDQLHGE\DZLGHUEXWZHDNHULPSDFWSDWWHUQ/RFDOLVHG
DQGIOH[LEOH6HFWLRQDJUHHPHQWVDQGODQGDVVHPEO\VWUDWHJLHVDUHZHOOVXLWHG
WRFDSWXUHORFDOLVHGJDLQVIURPQHZGHYHORSPHQWZKLOVW&,/DQG%XVLQHVV5DWH
6XSSOHPHQWV5HWHQWLRQFDQEHDSSOLHGLQDPRUHJHQHUDOZD\DFURVVDZLGHUDUHD
7KHFKDOOHQJHRIFDSWXULQJDVLJQLILFDQWVKDUHRIYDOXHJDLQVWRH[LVWLQJUHVLGHQWLDO
SURSHUWLHVUHPDLQVDQLVVXHXQGHU(QJOLVKOHJLVODWLRQ±HJ&RXQFLO7D[3UHFHSWV
DUHWRROLPLWHGDQGGRQRWDOORZIRUWKHNLQGRIILQHVSDWLDOGLIIHUHQWLDWLRQWKDWWKHVH
PRGHOVVKRZZLOOEHQHHGHGLIWKH/9&LQVWUXPHQWLVWREHUHODWHGWRWKHSURSHUW\
YDOXHJDLQ
R /DQGYDOXHXSOLIWPD\JLYHULVHWRDFRPSOH[SDWWHUQRIJDLQVDQGORVVHVLQDZHOIDUH
DQDO\VLV±QRWRQO\ VSDWLDOO\EXWE\ LQFRPH WHQXUHDJHDQGRWKHU IDFWRUV7KH
HYLGHQFHSRLQWVWRQHWZRUNHIIHFWVEHLQJDKHOSIXOSKHQRPHQRQLQVSUHDGLQJWKH
EHQHILWV IURP WUDQVSRUW LQYHVWPHQWPRUH ZLGHO\ VR WKDW PRUH RI WKH SRSXODWLRQ
EHFRPHµJDLQHUV¶$FRPSOHWHDQDO\VLVRIWKHLPSDFWVRIDSURMHFWZLOOLQFOXGHWKH
ZLGHUHFRQRPLFLPSDFWVYLDSURGXFWLYLW\DQGZDJHVIRUH[DPSOHDQGWKHG\QDPLF

*LEERQVDQG0DFKLQDOVRXVHGDTXDVLH[SHULPHQWDOPHWKRG
$YHUDJHLQFRPHLVPDUNHGO\ORZHULQWKH$LUSRUWFRUULGRUWKDQWKH6RXWK0DQFKHVWHUFRUULGRU7DEOH

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
HIIHFWVWKURXJKEXVLQHVVRUUHVLGHQWLDOUHORFDWLRQ7KXVODQGYDOXHXSOLIWHIIHFWVDUH
RQO\SDUWRIWKHSLFWXUH±HYHQIURPDQLQGLYLGXDO¶VSHUVSHFWLYH
R 7KHNH\DUHDV LGHQWLILHGDVHYLGHQFHJDSVZKHUH IXUWKHU LQYHVWLJDWLRQZRXOGEH
YDOXDEOHLQFOXGHG\QDPLFVRIWKHV\VWHP)LJXUH(6LQFOXGLQJODQGDQGSURSHUW\
YDOXHVZLGHDUHDHVWLPDWLRQRIDFRPPHUFLDOPRGHO LQFRUSRUDWLRQRIDGGLWLRQDO
EXLOW HQYLURQPHQWXUEDQ UHDOP YDULDEOHV DQG SRWHQWLDOO\ GLVDJJUHJDWLRQ RI
HPSOR\PHQWE\VHFWRUFDWHJRU\WRH[SORUHWKHUROHRIVNLOOVPDWFKLQJLQWKHUHJLRQDO
KRXVLQJDQGODERXUPDUNHWV
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
,QWURGXFWLRQ
%DFNJURXQGDQG$LPVRIWKH5HVHDUFK
7KHDLPVRIWKHVWXG\DUHERWKVFLHQWLILFDQGDSSOLHG
x 7KHVFRSLQJVWXG\IRXQGWKDWWKHUHDUHLPSRUWDQWJDSVLQWKHXQGHUVWDQGLQJRIDQG
DELOLW\ WR TXDQWLI\ SURSHUW\ YDOXH UHVSRQVHV WR WUDQVSRUW LQIUDVWUXFWXUH LQYHVWPHQW
7KHUH LV WKHUHIRUHDQRSSRUWXQLW\IRUDTXDQWLWDWLYHPRGHO UHSUHVHQWLQJ WKHFRPSOH[
UHODWLRQVKLSV EHWZHHQ WUDQVSRUWDFFHVVLELOLW\ DQG SURSHUW\ YDOXHV DFURVV D VSHFLILF
VWXG\DUHD
x 0RUHRYHUWKHUHLVDQHHGWRGHILQHPRUHFOHDUO\
R KRZHYLGHQFHRQSURSHUW\YDOXHUHVSRQVHVVKRXOGEHLQWHJUDWHGZLWKDSSUDLVDO
R KRZ/DQG9DOXH&DSWXUHSURSRVDOVFDQEHLQIRUPHGE\PRGHOOLQJHYLGHQFHLQ
WKHSURSHUW\PDUNHW
R WKHGLVWULEXWLRQDOLPSDFWVRIODQGYDOXHFKDQJHDQG
R ZKDWFDQEHLQIHUUHGDERXWWKHRSWLPDOWLPLQJDQGSKDVLQJRILQYHVWPHQWIURP
DQXQGHUVWDQGLQJRIWKHSURSHUW\PDUNHWUHVSRQVH
x 7KHVWXG\LVGHVLJQHGZLWKWKHVSHFLILFDSSOLFDWLRQWR1RUWKHUQ3RZHUKRXVH5DLO135
LQPLQG7KH135SURMHFWDLPVWRLPSURYHFRQQHFWLYLW\DFURVVWKH1RUWKRI(QJODQGLQ
VXSSRUW RI HFRQRPLF JURZWK &XUUHQWO\ DW 6WUDWHJLF 2XWOLQH %XVLQHVV &DVH 62%&
VWDJH135ZLOOEHPRYLQJDW WKHHQGRIWR WKH2XWOLQH%XVLQHVV&DVH2%&
VWDJH
7KHµVFRSLQJVWXG\¶UHIHUUHGWRKHUHLVWKHZRUNRQµ7UDQVSRUWDQG/DQG9DOXH8SOLIW(YLGHQFHDQG
,PSOLFDWLRQVIRU$SSUDLVDO0RGHOOLQJDQG6WUDWHJ\¶DOVRUHIHUUHGWRDVWKHµ3KDVHVWXG\¶ZKLFK
ZDVVSRQVRUHGE\WKH:HVW<RUNVKLUH7UDQVSRUW5HVHDUFK,QQRYDWLRQ)XQGDQGZKLFKLGHQWLILHG
UHVHDUFKQHHGVZLWKSDUWLFLSDWLRQE\'I7'&/*1,&7I17I*0:<&$7I/5HJLRQDO$XWKRULWLHV
LQWKH1RUWKSURSHUW\SURIHVVLRQDOVDQGRWKHUV6HH1HOOWKRUSHWDOLQWKH5HIHUHQFHVOLVW
7KHFHQWUDODLPFDQEHVWDWHGYHU\VLPSO\WREXLOGWKHHYLGHQFHEDVHXVLQJDYDLODEOHGDWD
DQG QHZO\GHYHORSHG PRGHOV RQ WKH UHODWLRQVKLS EHWZHHQ UDLO DFFHVVLELOLW\ DQG SURSHUW\
SULFHVXVLQJWKH1RUWKRI(QJODQGDVWKHVWXG\DUHD
7KHLQWHQWLRQLVWRSURYLGHDXWKRULWLHVDWQDWLRQDO	UHJLRQDOOHYHOZLWKTXDQWLWDWLYHHYLGHQFH
ZKLFKZLOOKHOSLQIRUP%XVLQHVV&DVHVIRUUDLOLPSURYHPHQW$WWKHVDPHWLPHWKHLQWHQWLRQ
IURPDQDFDGHPLFSHUVSHFWLYHLVWRWDNHDGYDQWDJHRILQFUHDVLQJO\DYDLODEOHGDWDDQGOHDUQ
IURPUHFHQWPRGHOOLQJH[SHULHQFHWRJREH\RQGSUHYLRXVPRGHOVRIWUDQVSRUWSURSHUW\YDOXH
LQWHUDFWLRQDGGUHVVLQJYDULRXVOLPLWDWLRQVDQGLVVXHVZKLFKKDYHDULVHQ
7KLVZRUNLVQRWEHLQJGHYHORSHGLQLVRODWLRQ,WILWVZLWKRWKHUPRGHOOLQJZRUNEHLQJXQGHUWDNHQ
IRU135LQFOXGLQJ/DQG8VHDQG7UDQVSRUW,QWHUDFWLRQPRGHOOLQJµ1(/80¶DQGUDLOGHPDQG
PRGHOOLQJ µ1R506¶ 7KH IRFXV KHUH LV VSHFLILFDOO\ RQ WKH OLQN EHWZHHQ DFFHVVLELOLW\ DQG
SURSHUW\SULFHVDQGWKHZLGHULPSOLFDWLRQVIRUWKH%XVLQHVV&DVH
 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
5HSRUWLQJ6WDJHV
7KHSXUSRVHRIWKLV)LQDO3KDVH5HSRUWLVWRSURYLGHDFRPSOHWHVHWRINH\ILQGLQJVIURPWKH
VWXG\
3UHYLRXVUHSRUWLQJVWDJHVZHUH
x $GYLVRU\3DQHO'LVFXVVLRQ3DSHUVW-XQH
x ,QWHULP5HSRUW0RGHOOLQJVW$XJXVW
x ,QSXWWRWKH1356WUDWHJLF2XWOLQH%XVLQHVV&DVHVW2FWREHUDQG
x )LQDO5HSRUW'UDIWWR$GYLVRU\3DQHOVW-DQXDU\
6HTXHQFHRIWKHZRUN
7KHRYHUDOOVHTXHQFHRIWKHZRUNLVVKRZQLQ7DEOH2XWWXUQZDVVOLJKWO\ODWHUWKDQSODQ
IRUPLOHVWRQHV$&GXHWRWKHWLPHWDNHQWREULQJWKHWHDPWRJHWKHUDWWKHVWDUWWKHSURMHFW
FDXJKWXSZLWKWKHSODQQHGWLPHVFDOHIURP$XJXVWRQZDUGV
7DEOH3URMHFW7LPHVFDOH
DŽŶƚŚ  ?  ?  ?  ?  ?  ?  ?  ?  ?  ? ?  ? ?  ? ? tƌŝƚŝŶŐ ?ƵƉ
 :ĂŶ ? ? ? ?
 DĂƌ ? ? ? ?
 DĂǇ ? ? ? ?
 :ƵůǇ ? ? ? ?
 ^ĞƉ ? ? ? ?
 EŽǀ ? ? ? ?
 :ĂŶ ?ƵŐ
 ? ? ? ?
/ŶŝƚŝĂůĞǀĞůŽƉŵĞŶƚ             
/ŶƚĞƌŝŵĞǀĞůŽƉŵĞŶƚ             
&ŝŶĂůĞǀĞůŽƉŵĞŶƚ             
EWZZĞƐƵůƚƐ             
EWZ^K             
&ŝŶĂůKƵƚƉƵƚƐ             
DŝůĞƐƚŽŶĞ            & '
ĚǀŝƐŽƌǇWĂŶĞů P
ZĞƉŽƌƚ ?ĐŽŵŵĞŶƚƐ ?
DĞĞƚŝŶŐ
   
 ?


 ?
 
 ?





 ?


  
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 ?
7KH,QLWLDO'HYHORSPHQWVWDJHRIWKHZRUNFRYHUHGDOOZRUNVWUHDPVL0RGHOOLQJ±WKHPDLQ
ZRUNVWUHDPLL,QWHJUDWLRQZLWKDSSUDLVDOLLL/DQG9DOXH&DSWXUHLY'LVWULEXWLRQDOLPSDFWV
Y7HPSRUDOGLPHQVLRQ
0RGHOOLQJZRUNZDVWKHQSULRULWLVHGIURP-XQH6HSWHPEHUXVLQJWKHIXOOVWXG\WHDP
,Q2FWREHULQSXWZDVSURYLGHGIRUWKH13562%&ZKLFKLQFOXGHG
x PRGHOOLQJUHVXOWV
x SROLF\WHVWVEDVHGRQWKRVHUHVXOWV
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
x DJJUHJDWLRQRIYDOXHFKDQJHVDFURVVWKHKRXVLQJVWRFNLQWKH7I1DUHD
x SURMHFWLRQRIYDOXHFKDQJHVRYHUWKHDSSUDLVDOSHULRG
x PDSSLQJWKHVSDWLDOSDWWHUQRIYDOXHFKDQJHV
x LQWHUSUHWDWLRQRIWKHILQGLQJV
7KH)LQDO2XWSXWVVWDJHRIWKH3KDVH6WXG\LQFOXGHGIXUWKHUPRGHOOLQJZRUNRQWKHWKUHH
PDLQPRGHOW\SHVOHDGLQJXSWR'HFHPEHU7KHZULWLQJXSVWDJHKDVLQFOXGHGIXUWKHU
PLQRUPRGHOH[WHQVLRQVDQGRSWLPLVDWLRQDQGWKHZULWLQJXSSURFHVVLWVHOI
6SRQVRUVKLSDQG$FNQRZOHGJHPHQWV
7KLV VWXG\ ZDV VSRQVRUHG E\ 7UDQVSRUW IRU WKH 1RUWK 7I1 :HVW <RUNVKLUH &RPELQHG
$XWKRULW\:<&$DQGWKH(QJLQHHULQJDQG3K\VLFDO6FLHQFHV5HVHDUFK&RXQFLO(365&
7KHDXWKRUVDUHJUDWHIXO WR -DFN6QDSH 7I1DQG3DWULFN%RZHV :<&$ IRU WKHLU FDUHIXO
JXLGDQFH DQG VXSSRUW WKURXJKRXW WKH  ZRUN 0HPEHUV RI WKH VWXG\¶V $GYLVRU\ 3DQHO
FRQWULEXWHGWRWKUHHYHU\XVHIXOPHHWLQJVDQGSURYLGHGJHQHURXVFRPPHQWVRQGUDIWV±WKRVH
FRPPHQWVKDYHEHHQWDNHQLQWRDFFRXQWLQSUHSDULQJWKLVILQDOUHSRUWEXWUHVSRQVLELOLW\IRUWKH
ILQGLQJVDQGWKHYLHZVH[SUHVVHGUHPDLQVZLWK WKHDXWKRUV7KH$GYLVRU\3DQHODQGFOLHQW
OHDGVZHUHZLWKVRPHFKDQJHVRYHUWLPH7RP%RXVILHOG1,&,YHQ6WHDG'I7+HQU\.HOO\
'I7-RVK1DYD'I7$OLVWDLU%DOGZLQ1(&$,DQ3DOPHU7I*02ODROX$GHER\H7I*0,DQ
5D\PRQG0HUVH\WUDYHO'DPLDQ:DOQH+63URIHVVRU*RUGRQ0LWFKHOO8QLYHUVLW\RI/HHGV
3URIHVVRU &RULQQH 0XOOH\ 8QLYHUVLW\ RI 6\GQH\ %XVLQHVV 6FKRRO 7LP )RVWHU 7I1 -DFN
6QDSH 7I1 $QGUHD %DUU\ 7I1 3DWULFN %RZHV :<&$ 7KH 6WXG\ 7HDP JUDWHIXOO\
DFNQRZOHGJHVWKHYLWDOVXSSRUWUHFHLYHGIURPWKHVHSHRSOHDQGRUJDQLVDWLRQVHVSHFLDOO\IURP
7I1DQG:<&$
6WUXFWXUHRIWKH5HSRUW
7KHPDLQ6HFWLRQVRIWKLVUHSRUWFRYHUWKHIROORZLQJDVSHFWVRIWKHVWXG\
x WKH7KHRU\XQGHUO\LQJWKHPRGHOV6HFWLRQ
x 0RGHOOLQJ 6WUDWHJ\ DQG 'DWD 6HFWLRQ  ± ZKLFK GHVFULEHV WKH HPSLULFDO UHVHDUFK
VWUDWHJ\XVHGWRWHVWWKHWKHRU\VHWRXWLQ6HFWLRQ
x 5HVXOWV6HFWLRQ±SUHVHQWVDQGGLVFXVVHVWKHUHVXOWVIRUHDFKRIWKHWKUHHPRGHO
W\SHVGHYHORSHGZLWKLQWKHVWXG\LH
R FURVVVHFWLRQDOUHVLGHQWLDOSURSHUW\PRGHOV
R FURVVVHFWLRQDOFRPPHUFLDOSURSHUW\PRGHOV
R WLPHVHULHVRUµSDQHOGDWD¶UHVLGHQWLDOSURSHUW\PRGHOV
x 2WKHU:RUNVWUHDPV6HFWLRQ±SUHVHQWVWKHILQGLQJVRQLQWHJUDWLRQZLWKDSSUDLVDO
ODQGYDOXHFDSWXUHGLVWULEXWLRQDOLPSDFWVDQGWKHWHPSRUDOGLPHQVLRQ
x &RQFOXVLRQV6HFWLRQ±UHIOHFWVRQWKHILQGLQJVDQGLQFOXGHVIXUWKHUUHVHDUFKQHHGV
LGHQWLILHGGXULQJWKHFRXUVHRIWKHZRUN

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
/DQGDQG3URSHUW\0DUNHWVDQG7UDQVSRUW±7KHRUHWLFDO
%DFNJURXQG
7KHVFRSLQJVWXG\VHH1HOOWKRUSHWDOWKH3KDVHVWXG\LGHQWLILHGVLJQLILFDQWJDSVLQ
WKH XQGHUVWDQGLQJ RI SURSHUW\ YDOXH FKDQJHV GXH WR WUDQVSRUW LQIUDVWUXFWXUH LQYHVWPHQW
3URSHUW\PDUNHWVDUHFRPSOH[DQGWUDQVSRUWLVMXVWRQHHOHPHQWRIPDQ\WKDWFDQLQIOXHQFH
SULFHV 2QH RI WKH QHHGV LGHQWLILHG E\ WKH 3KDVH  VWXG\ ZDV WR GHYHORS D WKHRUHWLFDO
IUDPHZRUNFDSDEOHRIEULQJLQJWKHVHHOHPHQWVWRJHWKHU LQRUGHUWRSURYLGHDEDVLVIRU WKH
HPSLULFDOPRGHOOLQJ7KHSXUSRVHRIWKLVVHFWLRQLVWRUHSRUWRQWKLVZRUN
7KLVVHFWLRQGHVFULEHVDQHFRQRPLFWKHRUHWLFDOIUDPHZRUNGHYHORSHGWRVXSSRUWWKHDQDO\VLV
RI SURSHUW\ SULFHV LQ RUGHU WR XQGHUVWDQG SULFH VXEFRPSRQHQWV RU µKHGRQLF SULFHV¶ 7KH
SUDFWLFH RI KHGRQLF SULFH PRGHOOLQJ LQFOXGLQJ WKH DSSOLFDWLRQV WR SURSHUW\ PDUNHWV KDV
WUDGLWLRQDOO\EHHQEXLOWXSRQ WKH WKHRUHWLFDO IRXQGDWLRQ ODLGRXWE\5RVHQWRDQDO\VH
LPSOLFLWSULFHVZLWKLQGLIIHUHQWLDWHGSURGXFWVRUFRPSRVLWHJRRGV0RUHUHFHQWGHYHORSPHQWV
LQFOXGHWKHZRUNE\5RXZHQGDODQGDQG5RXZHQGDODQGYDQGHU6WUDDWHQ
7KH IUDPHZRUN EHORZ DOVR ODUJHO\ IROORZV 5RVHQ  EXW LV VHW RXW VSHFLILFDOO\ IRU WKH
FRQWH[WRISURSHUW\PDUNHWVDVLQ5RXZHQGDO¶VZRUN

3URSHUW\PDUNHWDQGSULFHGHWHUPLQDWLRQ
7KH IXQGDPHQWDO SUHVXPSWLRQ LV WKDW ZH DUH GHDOLQJ ZLWK GLIIHUHQWLDWHG SURGXFWV KRXVLQJ
XQLWV SURSHUWLHV ZKLFK DUH IXOO\ GHVFULEHG E\ D YHFWRU ] RI REMHFWLYHO\ PHDVXUHG
FKDUDFWHULVWLFV5RVHQ ݖ ൌ ሺݖଵǡ ݖଶǡ ǥ ǡ ݖ௡ሻ 
:KHUHݖ݊LQGLFDWHVWKHDPRXQWRIWKH݊WKFKDUDFWHULVWLFHPERGLHGLQHDFKSURSHUW\7KHWHUP
µREMHFWLYHO\¶UHIHUVWRWKHFRQGLWLRQWKDWWKHFKDUDFWHULVWLFVSUHVHQWLQHDFKSURSHUW\LVUHDGLQ
WKH VDPH ZD\ E\ DOO DJHQWV HJ IORRUVSDFH VHPLGHWDFKHG WZR EHGURRPV SHUIRUPDQFH
UDWLQJRIWKHQHDUHVWSULPDU\VFKRROGLVWDQFHZDONWRWKHFLW\FHQWUHHDFKFRQVXPHUFDQRI
FRXUVHYDOXHWKHPGLIIHUHQWO\
7KH FHQWUDO µKHGRQLF¶ DVVXPSWLRQ PHDQV WKDW D SURSHUW\ LV YDOXHG IRU LWV XWLOLW\EHDULQJ
FKDUDFWHULVWLFV+HGRQLFSULFHVDUHWKHQGHILQHGDVWKHLPSOLFLWSULFHVRIWKRVHFKDUDFWHULVWLFV
2EVHUYHGSURSHUW\SULFHVDQGDPRXQWRIFKDUDFWHULVWLFVሺݖଵǡ ݖଶǡ ǥ ǡ ݖ௡ሻDFWDVFKDQQHOVWKURXJK
ZKLFKLPSOLFLWRUKHGRQLFSULFHVIRUݖଵǡ ݖଶǡ ǥ ǡ ݖ௡DUHUHYHDOHGWRHFRQRPLFDJHQWV7KHVHWRI
LPSOLFLWSULFHVJXLGHVERWKFRQVXPHUDQGSURGXFHUFKRLFHVLQWKHFKDUDFWHULVWLFVVSDFHLH
DJHQWVEX\DQGVHOOSDFNDJHVRIFKDUDFWHULVWLFV5RVHQ
7KH SULFH S RI D SURSHUW\ FDQ WKHQ EH GHILQHG DV WKH SULFH RI D EXQGOH RU SDFNDJH RI
FKDUDFWHULVWLFV] ݌ሺݖሻ ൌ ݌ሺݖଵǡ ݖଶǡ ǥ ǡ ݖ௡ሻ 
7KLVIXQFWLRQ݌ሺݖሻLVLGHQWLFDOWRWKHVHWRIKHGRQLFSULFHV$VVXPLQJFRPSHWLWLRQLQWKHPDUNHW
DQG WKDW D FRPSHWLWLYH HTXLOLEULXP LV UHDFKHG WKH SULFH RI D SURSHUW\݌ሺݖሻDQG KHQFH WKH
LPSOLFLW SULFHV RI FKDUDFWHULVWLFVݖ DUH GHWHUPLQHG E\ PDUNHW FOHDULQJ FRQGLWLRQV IROORZLQJ
EX\HUV¶DQGVHOOHUV¶PD[LPLVLQJEHKDYLRXU(DFKDJHQWLQGLYLGXDOO\KDVDQHJOLJLEOHLPSDFWRQ
SULFHVDQGWDNHWKHVHDVJLYHQZKHQPDNLQJGHFLVLRQV'LVWULEXWLRQVRIFRQVXPHUSUHIHUHQFHV
LQWKHGHPDQGVLGHRIWKHPDUNHWDQGVXSSO\FRQGLWLRQVWRJHWKHUGHWHUPLQH݌ሺݖሻ(PSLULFDOO\
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
WKHLPSOLFLWSULFHVDUHHVWLPDWHGE\DUHJUHVVLRQDQDO\VLVZKHUHWKHSURSHUW\SULFHLVUHJUHVVHG
RQSURSHUW\FKDUDFWHULVWLFV5RVHQ

7KHRU\RIGHPDQG
$FRPSHWLWLYHSURSHUW\PDUNHWOHDYHVSULFHGHWHUPLQDWLRQWREHDQRXWFRPHRIERWKMRLQWO\
LQGLYLGXDOV¶FKRLFHVEDVHGRQWKHLUSUHIHUHQFHVDQGVHOOHUV¶FKRLFHVEDVHGWKHLUDVVHVVPHQW
RIPDUNHWYDOXHDQGWKHLUFRVWV7KHLQWHUHVWKHUHLVXQGHUVWDQGLQJWKHGHPDQGIXQFWLRQWKDW
XQGHUOLHVWKHKHGRQLFSULFHVQRWLQJWKDWLQSUDFWLFHSULFHVUHYHDOVLPXOWDQHRXVO\VXSSO\DQG
GHPDQG VWUXFWXUHV 5RVHQ  5RXZHQGDO  $ FOHDU WKHRUHWLFDO XQGHUVWDQGLQJ RI
XQGHUO\LQJ FRQVXPHU GHFLVLRQPDNLQJ SURFHVV LV IXQGDPHQWDO WR JXLGH ERWK WKH HPSLULFDO
HVWLPDWLRQDQGWKHXVHRIKHGRQLFSULFHHVWLPDWHVIRUSROLF\PDNLQJIRUHFDVWLQJRUDSSUDLVDO
SXUSRVHV
&RQVLGHU KRXVHKROGV¶ SUHIHUHQFHV FDQ EH XQGHUVWRRG ZLWKLQ D QHRFODVVLFDO XWLOLWDULDQ
PLFURHFRQRPLFIUDPHZRUNLQDFRQYHQWLRQDOZD\+RXVHKROGVVHHNWRPD[LPLVHWKHLUXWLOLW\
VXEMHFWWRDEXGJHWFRQVWUDLQW+RXVHKROGV¶XWLOLW\8LVFRQYHQWLRQDOO\DIXQFWLRQRIKRXVLQJ
FRQVXPSWLRQ+DQGRWKHUQRQKRXVLQJJRRGV;%RWK+DQG;FDQEHHTXDOO\GHILQHGDVD
KRXVLQJFRPSRVLWHJRRGDQGDQRQKRXVLQJFRPSRVLWHJRRGUHVSHFWLYHO\ܷ ൌ ܷሺܪǡ ܺሻ 
/HWXVIXUWKHUDVVXPHWKDWWKHXWLOLW\WKDWDKRXVHKROGGHULYHIURPDFRPSRVLWHKRXVLQJJRRG
RUKRXVH+LVDIXQFWLRQRIWKHVHWRISURSHUW\FKDUDFWHULVWLFV]VXFKWKDWܪ ൌ ܪሺݖሻܷ ൌ ܷሺܪǡ ܺሻ ൌ ܷሺݖǡ ܺሻ 
7KHEXGJHWFRQVWUDLQWFDQEHZULWWHQDVܯ ൌ ݌ሺݖሻ ൅ ݌௫ܺ 
ZKHUHܯLV KRXVHKROG LQFRPH݌ሺݖሻLV WKH SULFH RI WKH SURSHUW\ GHILQHG E\ WKH YHFWRU RI L
FKDUDFWHULVWLFV ] VXFK WKDW ݌ሺݖሻ ൌ ݌ሺݖଵǡ ݖଶǡ ǥ ǡ ݖ௡ሻ ൌ  ?݌௜ሺݖ௜ሻ  DQG ݌௫ LV WKH SULFH RI WKH
FRPSRVLWHQRQKRXVLQJFRPPRGLW\;
:HKDYHDVVXPHGWKDWDKRXVHKROGRQO\FRQVXPHVRQHXQLWRIKRXVLQJEXWWKHPRGHOFDQ
HDVLO\EHH[SDQGHGWRDFFRPPRGDWHPXOWLSOHXQLWVDVVKRZQE\5RVHQ7KLVSUDFWLFDO
VLPSOLILFDWLRQ DOORZV WKH PRGHO WR UHVHPEOH PRVW KRXVLQJ FRQVXPSWLRQ FKRLFHV ZKHUH D
KRXVHKROGKDVSUHYLRXVO\GHFLGHGWREX\RQO\RQHXQLW7KXVWKHFKRLFHKRXVHKROGVPDNH
DQGDOVRWKDWRI LQWHUHVWKHUH LVDFKRLFHDPRQJGLIIHUHQWEXQGOHVRIFKDUDFWHULVWLFV8WLOLW\
PD[LPL]DWLRQFDQFRQVHTXHQWO\EHIUDPHGLQWKHVSDFHRIFKDUDFWHULVWLFV
7KHUH DUH REYLRXV LVVXHV LQ IUDPLQJ WKH SUREOHP LQ WHUPV RI FKRLFH RI FKDUDFWHULVWLFV
SDUWLFXODUO\WKDWSURSHUWLHVDUH LQGLYLVLEOHDQGDQDVVXPSWLRQRIGLYLVLELOLW\PD\VHHPWREH
QHHGHG5RXZHQGDO+RZHYHULQOLQHZLWKDVLPLODUDUJXPHQWPDGHE\5RVHQ
SZHFDQDUJXHWKDW WKLVDVVXPSWLRQ LVIHDVLEOH³LI LW LVDVVXPHGWKDWDVXIILFLHQWO\
ODUJH QXPEHU RI GLIIHUHQWLDWHG SURGXFWV DUH DYDLODEOH VR WKDW FKRLFH DPRQJ YDULRXV
FRPELQDWLRQV RI ] LV FRQWLQXRXV IRU DOO SUDFWLFDO SXUSRVHV´ 7KLV SUDFWLFDO DVVXPSWLRQ DOVR
HQDEOHVXVWRIRUPXODWHWKHSUREOHPVXFKWKDWLWLVFORVHO\DQDORJRXVWRVWDQGDUGFRQVXPHU
WKHRU\
7KH/DJUDQJLDQIURPPD[LPLVLQJHTXDWLRQVRUVXEMHFWWRLVܮ ൌ ܷሺݖǡ ܺሻ െ ߣሺ݌ሺݖሻ ൅ ݌௫ܺ െ ܯሻ 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
1RWLQJWKDW݌ሺݖሻ ൌ  ?݌௜ሺݖ௜ሻWKHILUVWRUGHUFRQGLWLRQVDUH߲ݑ߲ݖ௡ ൌ ߣ ߲݌ሺݖሻ߲ݖ௡ ׊݊ ൌ  ?ǥ ܰ 
7KHILUVWRUGHUFRQGLWLRQVDUHDQDORJRXVWRWKRVHRIDVWDQGDUGFRQVXPHUWKHRU\SUREOHP,W
FDQHDVLO\EHVHHQWKDWFRQGLWLRQVLQVWDWHWKDWWKHPDUJLQDOSULFHRIWKH݊WKFKDUDFWHULVWLF
VKRXOGEHHTXDOWRWKHUDWLRRI WKHPDUJLQDOXWLOLW\RIWKH݊WKFKDUDFWHULVWLFDQGWKHPDUJLQDO
XWLOLW\RILQFRPH2SWLPDOLW\LVDFKLHYHGE\WKHSXUFKDVHRIWKHKRXVHWKDWRIIHUVWKHGHVLUHG
FRPELQDWLRQRIFKDUDFWHULVWLFV5RVHQ
(FRQRPHWULFHVWLPDWLRQFDQ UHYHDO WKH LPSOLFLWSULFHV߲݌ሺݖሻ ߲ݖ௡ ? RIHDFK݊WKFKDUDFWHULVWLF
ZKLFKFDQEHLQWHUSUHWHGDVWKHPDUJLQDOUDWHRIVXEVWLWXWLRQEHWZHHQWKH݊WKFKDUDFWHULVWLF
DQGKRXVHKROGLQFRPH
7R DGG GHWDLO WR WKH DQDO\VLV DQG GLVFXVVLRQ WKH JHQHULF VHW RI FKDUDFWHULVWLFV ] FDQ EH
GHFRPSRVHGLQWRVHYHUDOVXEVHWVRIFKDUDFWHULVWLFVWKDWVKDUHFRPPRQIHDWXUHV LQFOXGLQJ
WKHDFFHVVLELOLW\WRMREVDQGVNLOOVIURPWKHSURSHUW\ZKLFKZHUHIHUWRDVµDFFHVVLELOLW\¶$WKH
FKDUDFWHULVWLFVRI WKHSURSHUW\VXUURXQGLQJVVXFKDVHQYLURQPHQWDOTXDOLW\ ORFDODPHQLWLHV
DQG VDIHW\ ZKLFK FDQ EH UHIHUUHG WR DV SODFH TXDOLW\ FKDUDFWHULVWLFV 4 DQG WKH SK\VLFDO
EXLOGLQJDQGSORWFKDUDFWHULVWLFV%:HDOVRUHFRJQLVHWKDWWKHXWLOLW\RIOLYLQJLQDSDUWLFXODU
QHLJKERXUKRRGPD\EH UHODWHG WR WKHVRFLRHFRQRPLFFKDUDFWHULVWLFVRI WKHQHLJKERXUKRRG
* LQVRPHZD\$GGLWLRQDOO\ZHZLOODOORZ IRU WKHVXSSO\GHPDQGEDODQFHWRGLIIHUDFURVV
ORFDODUHDVUHSUHVHQWHGE\6LQHTXDWLRQZKLFKLVGLVFXVVHGIXUWKHULQ6HFWLRQ7KH
XWLOLW\IXQFWLRQIURPDQGFDQWKHUHIRUHEHIXUWKHUGHILQHGDVܷ ൌ ܷሺݖǡ ܺሻ ൌ ܷሺܣǡ ܳǡ ܤǡ ܩǡ ܵǡ ܺሻ 
,QWKHQH[WVHFWLRQVZHDQDO\VHIXUWKHUWKHRUHWLFDOGHWDLOVLQUHODWLRQWRHDFKUHOHYDQWVXEVHW
RI FKDUDFWHULVWLFV QDPHO\ $ 4 % * DQG 6 ZKHUH HDFK VHW FDQ FRPSULVH PXOWLSOH
FKDUDFWHULVWLFV6SHFLILFFKDUDFWHULVWLFVZLOODOVREHGLVFXVVHGZKHUHUHOHYDQW

$FFHVVLELOLW\$
7KHILUVW WZRFDWHJRULHV±DFFHVVLELOLW\DQGSODFHTXDOLW\±PD\EHFODVVHGWRJHWKHUDV WKH
µH[WHUQDOFKDUDFWHULVWLFV¶RIWKHSURSHUW\LQWKHVHQVHWKDWWKHLUOHYHORISURYLVLRQLVVXEMHFWWR
GHFLVLRQV E\ SDUWLHV RXWVLGH WKH FRQWURO RI WKH KRXVHKROG 7KHVH FKDUDFWHULVWLFV DUH RI
SDUWLFXODUUHOHYDQFHIRUSROLF\
$FFHVVLELOLW\LVDIXQGDPHQWDOGHWHUPLQDQWRISURSHUW\SULFHVDQGDFFHVVLELOLW\WRHPSOR\PHQW
VHHPVWREHDSDUWLFXODUO\LPSRUWDQWDVSHFWRIWKLVVHHWKHUHYLHZE\1HOOWKRUSHWDOLQ
WKH3KDVHVWXG\:HQRZQHHG WRFRQVLGHUPRUHGHHSO\ZKDW W\SHVRIDFFHVVLELOLW\DUH
UHOHYDQW7KH1RUWKHUQ3RZHUKRXVH,QGHSHQGHQW(FRQRPLF5HYLHZ64:	&(IRXQG
WKDW WR WUDQVIRUP WKH 1RUWKHUQHFRQRP\DQG VWDUW FORVLQJ WKHJDS LQ*9$ SHU FDSLWD
EHWZHHQWKH1RUWKDQGWKH5HVWRI(QJODQG LW LVHVVHQWLDO WR LQFUHDVHDFFHVVWRHFRQRPLF
RSSRUWXQLWLHVLQFOXGLQJHPSOR\PHQWDQGVNLOOVWUDLQLQJ7KHUHLVDODUJHERG\RIOLWHUDWXUHRQ
W\SHVRIDFFHVVLELOLW\ZHGRQRWDWWHPSWWRFRYHUWKLVIXOO\LQWKLVUHSRUWHJVHH*HXUVDQG
YDQ :HH  YDQ :HH  LQVWHDG LQ WKLV VHFWLRQ WKH EURDG WKHRUHWLFDO FRQFHSW LV
RXWOLQHG 7KLV ZLOO EH H[SDQGHG LQ PRUH GHWDLO LQ WKH VHFWLRQ FRYHULQJ HPSLULFDO PRGHOOLQJ
VWUDWHJ\6HFWLRQ
,QGLYLGXDOV¶ SUHIHUHQFHV IRU JRRG DFFHVVLELOLW\ FDQ EH UHODWHG WR WZR IDFWRUV L WKH
LQFRQYHQLHQFHRIWUDYHOOLQJWRRWKHUORFDWLRQVMRILQWHUHVWZKLFKLQWXUQFDQEHUHSUHVHQWHGE\
WKH FRQFHSW RI *HQHUDOL]HG -RXUQH\ &RVW *-& DQG LL WKH RSSRUWXQLWLHV WKDW DFFHVVLEOH
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
ORFDWLRQV M FDQ SURYLGH HJ HPSOR\PHQW RSSRUWXQLWLHV EXW DOVR HGXFDWLRQ DQG DQ\ RWKHU
RSSRUWXQLWLHV HJ VHH $KOIHOGW  :H GLVWLQJXLVK EHWZHHQ HPSOR\PHQW RSSRUWXQLWLHV
(2 VNLOOVVWXG\ RSSRUWXQLWLHV 62 DQG RWKHU RSSRUWXQLWLHV 22 WKDW DUH VRPHZKDW
DFFHVVLEOH IURP D JLYHQ SURSHUW\ L DQG GHILQH WKH $FFHVVLELOLW\ ܣ௜  OHYHO RI SURSHUW\ L DV
IROORZV ܣ௜ ൌ ݂ሺܩܬܥ௜௝௠ǡ ܧ ௝ܱ ǡ ܵ ௝ܱǡ ܱ ௝ܱሻ 
ZKHUH ܩܬܥ௜௝௠ UHSUHVHQWV WKH JHQHUDOL]HG MRXUQH\ FRVWV EHWZHHQ WKH SURSHUW\ L DQG WKH
DYDLODEOH VHW RI GHVWLQDWLRQV M E\ WUDQVSRUW PRGHV Pܧ ௝ܱ LV D PHWULF RI WKH HPSOR\PHQW
RSSRUWXQLWLHVDYDLODEOHDWWKHVHWRIGHVWLQDWLRQVMHJQXPEHURIMREVZRUNHUVLQHDFKDUHDM
DQGܵ ௝ܱLVDPHWULFRIWKHVWXG\RSSRUWXQLWLHVDYDLODEOHDWWKHVHWRIGHVWLQDWLRQVMHJVWXGHQW
SRVLWLRQVLQHDFKDUHDMܱ ௝ܱUHSUHVHQWVDQ\RWKHURSSRUWXQLWLHVWKDWDUHUHOHYDQWIRUSHRSOH
DQGLVLQFOXGHGKHUHRQO\IRUFRPSOHWHQHVVDQGWRLOOXVWUDWHWKHOLQNEHWZHHQ$FFHVVLELOLW\DQG
3ODFH4XDOLW\YDULDEOHVHJJUHHQVSDFHVORFDODPHQLWLHVHWFLHWKHUHFDQEHDQHOHPHQW
RI µDFFHVVLELOLW\ YDOXH¶ IRU SODFH TXDOLW\ YDULDEOHV ZKLFK ZLOO EH UHIOHFWHG LQ WKH PRGHOOLQJ
6HFWLRQ8QGHUWKHKHDGLQJµ$FFHVVLELOLW\¶KRZHYHUZHZLOOIRFXVRQDQGUHIHUPDLQO\WR
µDFFHVVLELOLW\WRHPSOR\PHQW¶DQGDOVR±LQDPRUHOLPLWHGZD\±µDFFHVVLELOLW\WRVNLOOV¶
7KHܩܬܥ௜௝௠HOHPHQWRIDFFHVVLELOLW\FDQEHDVVRFLDWHGZLWKYDULRXVWUDQVSRUWPRGHVHJUDLO
FDUZDONRWKHUSXEOLF WUDQVSRUW7KHDFFHVVLELOLW\RI DSURSHUW\ WR MREVDQG WRVNLOOVVWXG\
RSSRUWXQLWLHVZLOOEHDIXQFWLRQRIWKHGLIIHUHQWPRGHVDYDLODEOHZKHUHVRPHPRGHVZLOOEH
VXEVWLWXWHVIRUHDFKRWKHUDQGRWKHUVZLOOEHFRPSOHPHQWDU\WRVRPHH[WHQW±HJZDONDFFHVV
WR UDLO7KHRUHWLFDOO\ WKHGHJUHH RI VXEVWLWXWDELOLW\ RUFRPSOHPHQWDULW\ VKRXOG LQIOXHQFH WKH
SUHIHUUHG PRGHO VSHFLILFDWLRQ 0RGHV ZLWK ZRUVH KLJKHUܩܬܥ௜௝VKRXOG FRQWULEXWH OHVV WKDQ
RWKHUVDOWKRXJKWKHSUHVHQFHRIPXOWLSOHPRGHVLQDFRUULGRULQFUHDVHVLWVUHVLOLHQFHDQGRIIHUV
UHVLGHQWVPRUHFKRLFHVDQGRSWLRQYDOXHZKLFKVKRXOG LQFUHDVHSURSHUW\YDOXHVDVZHOO
2YHUDOOIRUPRGHOOLQJSXUSRVHVWKLVPHDQVWKDWWKHUHPD\EHLQWHUUHODWLRQVKLSVEHWZHHQWKHܩܬܥ௜௝E\GLIIHUHQWPRGHVDQGWKHIRUPXODWLRQRIܣ௜LVQRWVWUDLJKWIRUZDUG
'HILQLQJDFFHVVLELOLW\DVLQHTXDWLRQLVLQWXLWLYH)RULQVWDQFHIRFXVLQJRQDFFHVVLELOLW\WR
MREVLWIROORZVWKDWWKHXWLOLW\WKDWDSURSHUW\SURYLGHVWRDQLQGLYLGXDOFDQLQFUHDVHWKDQNVWR
WZRGLVWLQFWIDFWRUVLVKRUWHU*-&WRVRPHHPSOR\PHQWORFDWLRQVMDQGRULLDJUHDWHUQXPEHU
RIMREVDWVRPHHPSOR\PHQWORFDWLRQVM$QLPSOLFDWLRQLVWKDWSROLFLHVWKDWLQFUHDVHWKHSRRO
RIMRERSSRUWXQLWLHVFDQLQFUHDVHLQGLYLGXDOV¶XWLOLW\±DQGKHQFHSURSHUW\SULFHV±HYHQLIWUDYHO
WLPHVGRQRWFKDQJH2IFRXUVHWKHTXHVWLRQRIDGGLWLRQDOLW\DOVRDSSOLHV WR µLQFUHDVLQJ WKH
SRRORIRSSRUWXQLWLHV¶LHZKHWKHUQHZMREVDUHDGGLWLRQDORUGLVSODFHGIURPVRPHZKHUHHOVH
ZLOOQHHGWREHDVVHVVHG
7KH DERYH LV D JHQHULF GHILQLWLRQ RI DFFHVVLELOLW\ WKDW HQFRPSDVVHV D UDQJH RI VSHFLILF
IRUPXODWLRQV IRU PRGHOOLQJ SXUSRVHV HJ $KOIHOGW  $GDLU HW DO  +DQG\ DQG
1LHPHLHU  RXWOLQH WKH WKUHH NH\ IRUPXODWLRQV &XPXODWLYH 2SSRUWXQLW\ *UDYLW\ DQG
/RJVXP *UDYLW\W\SH VSHFLILFDWLRQV DUH YHU\ SRSXODU DQG YDULHG ZLWKLQ WKH OLWHUDWXUH )RU
LQVWDQFH$KOIHOGWXVHGDQH[SRQHQWLDOIXQFWLRQWKDWLQFOXGHGVSHFLILFGHILQLWLRQVRIܧ ௝ܱ
DQGܩܬܥ௜௝RI WKH IDVWHVWPRGHKHXVHG*HQHUDOL]HG-RXUQH\7LPHܩܬ ௜ܶ௝DQG WKHPRQHWDU\
FRPSRQHQWRI WUDYHO FRVWZDVQRW LQFOXGHG LQ WKH FDOFXODWLRQVZLWKLQ DJUDYLW\PRGHO W\SH
IRUPXODWLRQ 8VLQJ RQO\ WKH IDVWHVW PRGH WR GHILQH DFFHVVLELOLW\ LV SUDFWLFDO DV LW DYRLGV
FRUUHODWLRQLVVXHVDFURVVDFFHVVWRSRWHQWLDOO\WKHVDPHSRRORIMREVE\GLIIHUHQWPRGHV,W
LPSOLFLWO\DVVXPHVFRPSOHWHVXEVWLWXWDELOLW\KRZHYHUDQGDVVLJQVQRYDOXHWRPRGHVZKLFK
DUHDYDLODEOHEXWDUHVORZHU7KHORJVXPPHDVXUHXVHVD µFRPSRVLWH*-&¶DFURVVPXOWLSOH
PRGHVDYDLODEOHWRGHILQHDFFHVVLELOLW\HJ%HQ$NLYDDQG/HUPDQ6LPPRQGV
7KLVIRUPXODWLRQDOVRUHOLHVRQPHDVXULQJWKHUHODWLYHPHULWVRIHDFKPRGHEXWLVGHPDQGLQJ
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
LQGDWDQHHGLQJXWLOLW\OLNHSDUDPHWHUVIURPPRGHFKRLFHPRGHOVWRXQGHUSLQFDOFXODWLRQV,W
LVDOVRQRWFOHDU WKHH[WHQW WRZKLFKPRGHFRPSOHPHQWDULW\DQG µRSWLRQYDOXHV¶RIPXOWLSOH
PRGHVLVUHFRJQLVHG)LQDOO\RWKHUVHJ0XOOH\XVHVHSDUDWHDFFHVVLELOLW\LQGLFDWRUV
E\GLIIHUHQWPRGHV7KLVDSSURDFKGRHVUHFRJQLVHWKHDGGHGYDOXHWKDWPXOWLSOHPRGHVFDQ
KDYHDOWKRXJKLVOLPLWHGLQLWVDFFRXQWRIVXEVWLWXWDELOLW\&RUUHODWLRQLVVXHVDUHFRPPRQDQG
LW LVVRPHZKDWH[SHFWHG WKDW WKHGDWDZLOO UHYHDOZKLFKPRGHSOD\VZKLFK UROH LQSURSHUW\
SULFHV2WKHUIRUPXODWLRQVDUHSRVVLEOHVHHWKHUHYLHZVWXGLHVFLWHGDERYH
,QVXPPDU\WKHUHDUHSURVDQGFRQVZLWKDOOH[LVWLQJDSSURDFKHVWRPHDVXULQJDQGYDOXLQJ
DFFHVVLELOLW\ IURP D WKHRUHWLFDO SHUVSHFWLYH 7KH FKRLFH RI DSSURDFK ZLOO EH GULYHQ E\ D
FRPELQDWLRQRIIDFWRUVLQFOXGLQJWKHVHWKHRUHWLFDOFRQVLGHUDWLRQVGDWDDYDLODELOLW\HPSLULFDO
SHUIRUPDQFHDQGXVDELOLW\RIRXWFRPHVIRUSROLF\UHOHYDQWSXUSRVHV

3ODFHTXDOLW\FKDUDFWHULVWLFV4
/LNH DFFHVVLELOLW\ SODFH TXDOLW\ FRPSULVHV DWWULEXWHV WKDW FDQ EH VHHQ DV H[WHUQDO WR WKH
SURSHUW\7KHUH LVDP\ULDGRIFKDUDFWHULVWLFVWKDWFDQEHLQFOXGHGLQWKLVFDWHJRU\UDQJLQJ
IURPQHLJKERXUKRRGHQYLURQPHQWDODQGGHVLJQFKDUDFWHULVWLFVDPHQLWLHVZLWKLQFORVHUHDFK
TXDOLW\RINH\VHUYLFHVOLNHVFKRROVDQGFULPHOHYHOV,QIDFWIURPDWHFKQLFDOSRLQWRIYLHZ
DFFHVVLELOLW\WRRSSRUWXQLWLHVDVLQWKHSUHYLRXV6HFWLRQLVDOVRDµSODFHTXDOLW\¶IHDWXUHEXW
ZHFKRRVHWRNHHSLWVHSDUDWHDVLWLVWKHNH\IRFXVRIWKLVVWXG\7KHIROORZLQJOLVWPHQWLRQV
VRPHRIWKHSRWHQWLDOSODFHTXDOLW\DWWULEXWHVEXWWKHOLVWLVQRWH[KDXVWLYH
x 6FKRROTXDOLW\
x 1HLJKERXUKRRGVDIHW\FULPHOHYHOV
x 3HDFHDQGTXLHWQRLVHOHYHOV
x $LUTXDOLW\
x 3DUNVVTXDUHVRWKHUJUHHQRURSHQVSDFHV
x 6KRSVDQGRWKHUUHWDLOIDFLOLWLHV
x 6WUHHWGHVLJQSDYHPHQWVVWUHHWWUHHVHWF
x $UFKLWHFWXUDOEHDXW\KLVWRULFFKDUDFWHU
x ,QGXVWULDOHVWDWHVQHDUE\
x /DQGILOOVLWHVQHDUE\
$UJXDEO\ DOO RI WKH DERYH FKDUDFWHULVWLFV FRXOG EH REMHFWLYHO\ GHILQHG LQ OLQH ZLWK 5RVHQ
¶VGHILQLWLRQLHWKHUHDGLQJRIDFKDUDFWHULVWLFHJVFKRROTXDOLW\VDIHW\SHDFHDQG
TXLHW«LVLGHQWLFDOIRUDOOLQGLYLGXDOV7KHQRIFRXUVHYDOXDWLRQFDQYDU\
7KHRUHWLFDOO\HDFKFKDUDFWHULVWLFDERYH±DQGDQ\RWKHUEHORQJLQJWRWKHVHWµSODFHTXDOLW\¶ܳ௜
±FDQKDYHDGLUHFWEHDULQJRQKRXVHKROGV¶XWLOLW\DQGFRQVHTXHQWO\KDYHDQLPSOLFLWRUKHGRQLF
SULFH ZKLFK FRQWULEXWHV WR WKH RYHUDOO SURSHUW\ SULFH $OVR LQ WKHRU\ LI WKHUH LV VXIILFLHQW
YDULDELOLW\LQWKHEXQGOHVRIFKDUDFWHULVWLFVZKLFKPDNHXSDSURSHUW\WKDWDUHIRUVDOHWKHQ
WKHKHGRQLFSULFHRIHDFKFKDUDFWHULVWLFVKRXOGEHGLVFRYHUDEOHWKURXJKGDWDDQDO\VLV7KLVLV
PRUHOLNHO\WREHWKHFDVHWKHODUJHUWKHVWXG\DUHDLVDQGZHEHOLHYHWKH7UDQVSRUWIRUWKH
1RUWK DUHD LV VXIILFLHQWO\ ODUJH DQG GLYHUVH WR RIIHU D ZLGH UDQJH RI OHYHOV RI PRVW
FKDUDFWHULVWLFV
+RZHYHUHYHQLIWKHUHLVVXIILFLHQWYDULDELOLW\LQHDFKRIWKHFKDUDFWHULVWLFVZLWKLQWKHSURSHUW\
PDUNHWXQGHUFRQVLGHUDWLRQLWLVNQRZQWKDWFHUWDLQFRPELQDWLRQVRIFKDUDFWHULVWLFVDUHPRUH
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
FRPPRQ WKDQ RWKHUV±ZKLFK WUDQVODWHV LQWRHQGRJHQHLW\DQG FRUUHODWLRQ LVVXHV WKDW KDYH
EHHQZLGHO\DFNQRZOHGJHGLQWKHOLWHUDWXUHHJ*LEERQVDQG0DFKLQ$KOIHOGW
)RULQVWDQFHDUHDVRIHQYLURQPHQWDORUDUFKLWHFWXUDOEHDXW\DQGJRRGDFFHVVLELOLW\DOVRWHQG
WRKDYHJRRG VFKRROTXDOLW\ DQG ORZHU FULPH UDWHV7KLVNLQGRISDWWHUQ LVDVVRFLDWHG ZLWK
KRXVHKROGVVHOIVRUWLQJHJ.RVWHUHWDO7KHREVHUYDWLRQWKDWFHUWDLQQRQUDQGRP
SDWWHUQVH[LVWLQWKHIRUPDWLRQRIDUHDFKDUDFWHULVWLFVPHDQVWKDWFOHDUWKHRUHWLFDOUHDVRQLQJ
LVQHFHVVDU\WRXQGHUVWDQGWKHXQGHUO\LQJSURFHVV$FRQFHSWXDOIUDPHZRUNFDQWKHQLQIRUP
WKHPRGHOOLQJRIKHGRQLFSULFHVHVSHFLDOO\ZKHQWKHIRUPDWLRQDQGREVHUYDWLRQRIWKRVHSULFHV
LV FRPSOH[ HJ %D\HU HW DO  6HFWLRQ  GLVFXVVHV VRPH RI WKHVH XQGHUO\LQJ
PHFKDQLVPVWKDWOHDGWRWKHREVHUYDWLRQRIVSHFLILFSDWWHUQVDQGFRUUHODWLRQDPRQJFHUWDLQ
FKDUDFWHULVWLFV

3K\VLFDOEXLOGLQJ	SORWFKDUDFWHULVWLFV%
7KLVFDWHJRU\RIFKDUDFWHULVWLFVUHIHUWRWKHSK\VLFDODWWULEXWHVRIDSURSHUW\7KH\DUHJHQHUDOO\
IHDWXUHV WKDW GR QRW YDU\ ZLWK H[WHUQDO HIIHFWV HJ SXEOLF VHFWRU LQWHUYHQWLRQV RU
QHLJKERXUKRRGVRUWLQJ$QH[WHQVLYHOLVWRIFRPPRQDWWULEXWHVZRXOGLQFOXGH
x 7\SHRISURSHUW\HJGHWDFKHGVHPLGHWDFKHGWHUUDFHGRUIODW
x 1XPEHURIEHGURRPV
x 1XPEHURIEDWKURRPV
x )ORRUVSDFHLQVTXDUHGPHWUHV
x 3ORWVL]H
x &HLOLQJKHLJKW
x *DUGHQIHDWXUH
x %DOFRQ\
x *DUDJH
x 'ULYH
x (QHUJ\HIILFLHQF\
x 3URSHUW\DJH
x 3URSHUW\FRQGLWLRQ
x 3URSHUW\GHVLJQFKDUDFWHU
$OO RI WKHVH FKDUDFWHULVWLFV DUH SRWHQWLDOO\ REVHUYDEOH DQG PHDVXUDEOH SHUKDSV ZLWK WKH
H[FHSWLRQ RI FRQGLWLRQ GHVLJQ DQG FKDUDFWHU DOWKRXJK GDWD LV QRW DOZD\V DYDLODEOH RU
DVVRFLDWHGZLWKWKHNH\YDULDEOH±VDOHSULFH3,PSURYHPHQWVLQFUHDVHVLQWKHVHIHDWXUHV
ZLWKWKHH[FHSWLRQRISURSHUW\DJHWHQGWREHDVVRFLDWHGZLWKKLJKHUSURSHUW\SULFHV
7KLVJURXSRIYDULDEOHVLVLQVRPHZD\VWKHPRVWVWUDLJKWIRUZDUGDQGDOVRWKHOHDVWLQWHUHVWLQJ
RQH IURP D WUDQVSRUW SROLF\ SHUVSHFWLYH 6RPH RI WKHP DUH KRZHYHU LPSRUWDQW SULFH
H[SODQDWRU\ IDFWRUV DQG WKHUHIRUH D FRPSUHKHQVLYH PRGHOOLQJ H[HUFLVH VKRXOG DWWHPSW WR
DFFRXQWIRUWKHPWRWKHH[WHQWWKDWLVIHDVLEOH

LQWKHFDVHRIIODWVDOVRIORRUKHLJKWDERYHJURXQGHJ+LJJLQVHWDO
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 

7KHLQWHUSOD\RISURSHUW\FKDUDFWHULVWLFVDQGRWKHUYDULDEOHV
7KLVVHFWLRQFRQVLGHUVWKHLQWHUSOD\RIYDULDEOHVZLWKLQ]ZKLFKFDQUHTXLUHVSHFLDODWWHQWLRQ
5HDGHUVZLOOKDYHQRWLFHGWKDWVRPHRIWKHYDULDEOHVWKDW LQIOXHQFHSURSHUW\SULFHVDUHQRW
VWULFWO\VSHDNLQJFKDUDFWHULVWLFVRIWKHSURSHUW\RUWKHORFDODUHDEXWDUHFKDUDFWHULVWLFVRIWKH
KRXVHKROGVRUSHRSOHLQWKHQHLJKERXUKRRGWKH*YDULDEOHVEHLQJJRRGH[DPSOHV6HFWLRQ
 H[DPLQHV WKH UROH RI KRXVHKROG LQFRPH DQG SUHIHUHQFHV ZKLFK PD\ WUDQVODWH LQWR
HQGRJHQHLW\DQGFRUUHODWLRQSUREOHPVWKDWQHHGFDUHIXOWUHDWPHQW6HFWLRQDGGUHVVHV
WKHKHWHURJHQHLW\RISULFHVWKDWPD\UHVXOW6HFWLRQEULHIO\FRQVLGHUVVLPSOHUFDVHVRI
FRUUHODWLRQEHWZHHQYDULDEOHVZLWKLQ]

,QFRPHDQGVRUWLQJRIKRXVHKROGV
([LVWLQJVWXGLHVWHQGWRHQFRXQWHUWKHFRPSOH[LW\RIPRGHOOLQJKHGRQLFSULFHVZKHQWKH\ILQG
HQGRJHQHLW\DQGFRUUHODWLRQSUREOHPVHPHUJLQJ6RPHWLPHVWKHVHLVVXHVFDQEHRYHUFRPH
WKURXJKYHU\WLJKWO\IRFXVHGFDVHVWXGLHVHJWKHVWXG\RIRQHVSHFLILFIHDWXUHHJWKHYDOXH
RI KLVWRULF DPHQLWLHV RU WKH YDOXH RI VFKRRO TXDOLW\ LQ RQH SDUWLFXODU FLW\ 7KLV DOORZV WKH
FROOHFWLRQ RI GDWD ZLWK D KLJK OHYHO RI JUDQXODULW\ DQG LPSOHPHQWDWLRQ RI YHU\ VSHFLILF
PHWKRGRORJLHVHJ$KOIHOGWDQG+ROPDQ.RVWHUHWDO+RZHYHUDVRSSRVHGWR
RWKHUVWXGLHV LQRXUSURMHFW WKHDUHDRI LQWHUHVW LVD ODUJHSRO\FHQWULFHFRQRPLFUHJLRQ WKH
1RUWKRI(QJODQG2XUUHVHDUFKTXHVWLRQVUHYROYHDURXQGWKHSUREOHPRIDFFHVVLELOLW\LQWKLV
UHJLRQDQGWKHJRDOLVWRREWDLQUHVXOWVDQGUHDFKFRQFOXVLRQVWKDWDUHZLGHO\DSSOLFDEOHWR
WKLVFRQWH[W±WKXVLWLVPRUHGLIILFXOWWRUHVRUWWRDGHWDLOHGDQDO\VLVLQDVPDOOVHOIFRQWDLQHG
DUHD,QWKLVFRQWH[WLWLVHYHQPRUHLPSRUWDQWWRKDYHDFOHDUFRQFHSWXDOXQGHUVWDQGLQJRIWKH
XQGHUO\LQJPHFKDQLVPVWKDWOHDGWRVSHFLILFSDWWHUQVLQWKHDYDLODEOHVHWVRIFKDUDFWHULVWLFV
DQGWKXVDOVRSOD\DUROHLQSURSHUW\SULFHGHWHUPLQDWLRQDQGKHGRQLFSULFHV
7ZR IHDWXUHV RI WKH SURSHUW\ PDUNHW WKDW DOORZ VRPH SURSHUW\ FKDUDFWHULVWLFV WR EH PRUH
FRPPRQO\REVHUYHGMRLQWO\ZLWKRWKHUVLVWKDWSURSHUW\FDQEHSULYDWHO\ERXJKWDQGVROGDQG
WKDWSURSHUW\PDUNHWVDUHIUHHPDUNHWV,PDJLQHLQVWHDGWKHSURSHUW\PDUNHWEHLQJIXOO\XQGHU
WKHFRQWURORIDJRYHUQPHQWERG\ZKLFKDOORFDWHVSURSHUWLHVWRKRXVHKROGVWKURXJKDUDQGRP
DOORFDWLRQSURFHVVDQGZKHUHKRXVHKROGVFDQQRWQHJRWLDWHFKDQJHVZLWKHDFKRWKHU,QWKDW
VFHQDULR KRXVHKROGV ZRXOG QRW EH DEOH WR VHOIVRUW LQWR WKHLU SUHIHUUHG ORFDWLRQV 7KHQ
SURSHUW\ DQG SODFH FKDUDFWHULVWLFV ZRXOG EH UDQGRPO\ VSUHDG LQWR D PXFK JUHDWHU PL[ RI
EXQGOHVWKDQZHFXUUHQWO\REVHUYH2QHZRXOGWKHQH[SHFWQRFRUUHODWLRQDPRQJDWWULEXWHV
RWKHUWKDQIRUWKRVHWKDWDUHLQKHUHQWO\UHODWHGHJDLUTXDOLW\DQGJUHHQVSDFHV
,Q:HVWHUQHFRQRPLHVKRXVLQJPDUNHWVDUH OLEHUDOLVHGDQGKRXVHKROGVVHOIVRUWEDVHGRQ
WKHLU LQFRPH DQG SUHIHUHQFHV .XPLQRII HW DO  RIIHUV DQ H[WHQVLYH DFFRXQW RI WKH
HFRQRPLFVRIVRUWLQJ,QSDUWLFXODUWKHSDSHUGHYHORSVDWKHRUHWLFDOIUDPHZRUNIRUHTXLOLEULXP
VRUWLQJLQKRXVLQJPDUNHWVEDVHGRQWKHVDPHVWDQGDUGPLFURHFRQRPLFWKHRU\GLVFXVVHGLQ
WKHSUHYLRXVVHFWLRQV2QHRIWKHNH\FRQFOXVLRQVRIWKHIUDPHZRUNFRQVLVWHQWZLWK7LHERXW¶V
VHPLQDOZRUNLVWKDW³FRQGLWLRQDORQSUHIHUHQFHVZHDOWKLHUKRXVHKROGVDOZD\VFKRRVH
WR OLYH LQFRPPXQLWLHVZLWKPRUHSXEOLFJRRGV«DQGFRQGLWLRQDORQ LQFRPHKRXVHKROGV
ZLWKVWURQJHUSUHIHUHQFHVFKRRVHFRPPXQLWLHVZLWKPRUHSXEOLFJRRGV´.XPLQRIIHWDO
S7KLV LPSOLHVDSRVLWLYH OLQNEHWZHHQKRXVHKROGV¶ LQFRPHDQGSXEOLFJRRGVZKLFK LV
REVHUYHG HPSLULFDOO\ LQ WKH VWUDWLILFDWLRQ RI FRPPXQLWLHV DQG µJHQWULILFDWLRQ¶ DV WKH VRFLR
HFRQRPLFFRPSRVLWLRQRIDUHDVFKDQJHV

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
+HWHURJHQHLW\LQSULFHV
9DU\LQJLQFRPHDQGSUHIHUHQFHVOHDGVWRKHWHURJHQHRXVKHGRQLFSULFHVLHWKHUHPD\QRW
EHDVLQJOHSULFHIRUHDFKFKDUDFWHULVWLF5RXZHQGDO.RVWHUHWDO*LEERQVDQG
0DFKLQ7KHWKHRU\GHVFULEHGE\HTXDWLRQVWRDERYHFDQEHXVHGWRH[SODLQ
KHWHURJHQHLW\LQKHGRQLFSULFHV5HDUUDQJLQJHTXDWLRQZHKDYH
 ߲݌ሺݖሻ߲ݖ௡ ൌ ߲ݑ߲ݖ௡ߣ ׊݊ ൌ  ?ǥ ܰ 
7KH ILUVW RUGHU FRQGLWLRQ RI WKH FRQVXPHU EHKDYLRXU SUREOHP LQGLFDWHG WKDW LPSOLFLW SULFHV߲݌ሺݖሻ ߲ݖ௡ ? RIHDFK݊WKFKDUDFWHULVWLFDUHHTXDO WRWKH UDWLRRI WKHPDUJLQDOXWLOLW\RI WKH݊WK
FKDUDFWHULVWLF DQG WKH PDUJLQDO XWLOLW\ RI LQFRPH ߣ  %RWK PDUJLQDO XWLOLWLHV FDQ YDU\ E\
KRXVHKROG OHDGLQJ WR D UDQJH RI KHGRQLF SULFHV EDVHG RQ KRXVHKROGV¶ FKDUDFWHULVWLFV
LQFOXGLQJ LQFRPH )RU LQVWDQFH LW LV FRPPRQO\ DUJXHG ± DQG HPSLULFDOO\ SURYHQ  WKDW
PDUJLQDO XWLOLW\RI LQFRPH LV ORZHU IRU ULFKHUKRXVHKROGVZKLFKZRXOG WUDQVODWH LQWRKLJKHU
YDOXDWLRQRID݊WKFKDUDFWHULVWLF߲݌ሺݖሻ ߲ݖ௡ ? (TXDWLRQDVZHOODVWKHQRWDWLRQLQWKHZLGHU
WKHRUHWLFDOIUDPHZRUNFRXOGEHUHZULWWHQWRPDNHKHWHURJHQHLW\DPRQJNKRXVHKROGVH[SOLFLW
DVIROORZV ߲݌௞ሺݖሻ߲ݖ௡ ൌ ߲ݑ௞߲ݖ௡ߣ௞ ׊݊ ൌ  ?ǥ ܰǢ ݇ ൌ  ?ǥ ܭ 
ZKHUHQRZSUHIHUHQFHVDUHH[SOLFLWO\GLIIHUHQWDFURVVGLIIHUHQWKRXVHKROGVNOHDGLQJWRGLIIHUHQW
PDUJLQDOXWLOLWLHVRIWKH݊WKFKDUDFWHULVWLFDQGRILQFRPH7KHFRQVHTXHQFHLVDKHGRQLFSULFH
WKDWFDQYDU\DFURVVNKRXVHKROGV7KXVLQHVWLPDWLRQLWLVDQRSWLRQWRFRQVLGHUDGLVWULEXWLRQ
RIYDOXHVLQVWHDGRIDXQLTXHYDOXH,QSUDFWLFHVRPHKHGRQLFSULFHVWXGLHVKDYHHVWLPDWHG
KHWHURJHQHRXVYDOXHVIRUFKDUDFWHULVWLFVDQGIRXQGWKHPWRLQFUHDVHZLWKLQFRPHHJ.RVWHU
HW DO  RQ KLVWRULF DPHQLWLHV DQG 5RXZHQGDO DQG YDQ 'HU 6WUDDWHQ  IRU RSHQ
VSDFHV%XWLQFRPHLVQRWWKHRQO\YDULDEOHWKDWFRXOGH[SODLQDGLVWULEXWLRQRIYDOXHVRWKHU
VRFLRGHPRJUDSKLF YDULDEOHV DOEHLW UHODWHG OLNH HGXFDWLRQ FRXOG DOVR OHDG WR YDU\LQJ
SUHIHUHQFHV DQG KHGRQLF SULFHV 6LPLODUO\ 5RXZHQGDO  SRLQWV RXW WKDW WKH KHGRQLF
SULFHVRIDFKDUDFWHULVWLFPD\GHSHQGRQWKHUHJLRQRIWKHKRXVHKROG%XWLWPD\EHDUJXHG
WKDWGLIIHUHQFHVDFURVVUHJLRQVDUHFORVHO\UHODWHGWRVRUWLQJDQGWKXVWRGLIIHUHQFHVLQVRFLR
GHPRJUDSKLFV OLNH LQFRPH RU HGXFDWLRQ 9DULRXV VSDWLDO UHJUHVVLRQ PRGHOV H[LVW ZKLFK LQ
SULQFLSOHDUHFDSDEOHRIUHSUHVHQWLQJVXFKVSDWLDOSDWWHUQV6SDWLDO(UURU0RGHOV6(0DQG
6SDWLDO$XWRUHJUHVVLYH6$5PRGHOVDUHDEOHWRDFFRXQWIRUSDWWHUQVRIVSDWLDOFRUUHODWLRQLQ
WKH HUURU WHUP ZKHUHDV *HRJUDSKLFDOO\ :HLJKWHG 5HJUHVVLRQ *:5 FDQ EH XVHG WR
UHSUHVHQWYDULDWLRQLQSDUDPHWHUHVWLPDWHVDFURVVJHRJUDSKLFVSDFH/H6DJHDQG3DFH
)RWKHULQJKDPHWDO7KHVHPRGHOVGRKRZHYHUULVNJLYLQJXSWKHDELOLW\WRH[SODLQWKH
YDULDWLRQXVLQJSROLF\UHOHYDQWYDULDEOHVVHH6HFWLRQ
)LQDOO\OLQNLQJWKLVWRWKHSUHYLRXVVHFWLRQDFRQVHTXHQFHRIDFNQRZOHGJLQJKHWHURJHQHLW\LV
WKDWLQFRPHFDQKDYHDGLIIHUHQWUROHLQWKHPRGHORWKHUWKDQDVDQH[SODQDWRU\YDULDEOHLQLWV
RZQULJKW ,QFRPHFDQDOVREHXVHGDVDPRGLILHURQVRPHRI WKHRWKHUKHGRQLFYDULDEOHV
FDSWXULQJWKHGLVWULEXWLRQRIYDOXHVZLWKLQFRPHOHYHOV6XFKDQDSSURDFKZRXOGKHOSWRH[SORLW
LWVH[SODQDWRU\SRZHULQDPRUHWKHRUHWLFDOO\VRXQGPDQQHUSRWHQWLDOO\DYRLGLQJVRPHRIWKH
FRQFHSWXDOHQGRJHQHLW\DQGFRUUHODWLRQLVVXHVGHVFULEHGHDUOLHU

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
2WKHUFDXVHVRIFRUUHODWLRQEHWZHHQFKDUDFWHULVWLFV
6RPHWLPHVFRUUHODWLRQVEHWZHHQFKDUDFWHULVWLFVPD\QRWEHUHODWHGWRVRUWLQJEHKDYLRXUDQG
WKHLQIOXHQFHRILQFRPHVEXWLQVWHDGGXHWRVLPSOHUXQGHUO\LQJFDXVHV)RUH[DPSOHERWKDLU
TXDOLW\DQGQRLVHPHDVXUHVPD\EHUHODWHG WRDQGHYHQGHULYHGIURPWKHVDPHWUDIILF IORZ
YDULDEOHV,QWKDWFDVHDLUTXDOLW\DQGQRLVHPD\±GHSHQGLQJRQWKHIXQFWLRQVLQYROYHG±EH
KLJKO\ FRUUHODWHGZLWK HDFK RWKHU DQG ZLWK WUDIILF LWVHOI6WDWLVWLFDO SUREOHPVFDXVHG E\ WKLV
LQFOXGHLQVWDELOLW\RIWKHFRHIILFLHQWV LQWKHPRGHOZLWKSRWHQWLDOO\ WKHZURQJVLJQRQRQHRU
PRUHRIWKHFRUUHODWHGYDULDEOHV3RWHQWLDOVROXWLRQVPD\EHWRDGRSWDFRPSRVLWHYDULDEOHWKDW
FDSWXUHVWKHYDULRXVHOHPHQWVRUWRGHOHWHWKHOHVVVLJQLILFDQWYDULDEOHVDQGDFFHSWWKDWWKH
UHPDLQLQJYDULDEOHVDUHUHSUHVHQWLQJDZLGHUVHWRIHIIHFWV

6XSSO\GHPDQGEDODQFHDQGPDFURHFRQRPLFIDFWRUV6
,Q WKLV VHFWLRQ ZH GLVFXVV WKH DUJXPHQWV IRU D YDULDEOH UHSUHVHQWLQJ WKH VXSSO\GHPDQG
EDODQFHLQWKHSURSHUW\PDUNHWDVDQH[SODQDWRU\YDULDEOHIRUKRXVHSULFHVDQGWKHSRWHQWLDO
LQGLFDWRUVWKDWPLJKWEHXVHG
3URSHUW\PDUNHWVDUH REVHUYHG WREHF\FOLFDO ,Q WKH3KDVH  VWXG\ LWZDVQRWHG WKDW WKH
SURSHUW\ PDUNHW LPSDFW RI UDLO RSHQLQJV FDQ EH UHGXFHG RU VXSSUHVVHG HQWLUHO\ ZKHQ WKH
VHUYLFHRSHQVGXULQJDSURSHUW\PDUNHWUHFHVVLRQ±WZRH[DPSOHVEHLQJ0DQFKHVWHU0HWUROLQN
 DQG 6KHIILHOG 6XSHUWUDP  &RQYHUVHO\ WKH PDUNHW KDV F\FOLFDO SHDNV RQ D
QDWLRQDOOHYHOVXFKDVWKHSUHFULVLVSHDNLQDQGWKHµ/DZVRQERRP¶SHDNLQVHH
)LJXUH  7KHVH DVSHFWV FRXOG EH GHVFULEHG DV PDFURHFRQRPLF LQIOXHQFHG E\
PDFURHFRQRPLF SROLF\ HJ LQWHUHVW UDWHV ILVFDO SROLF\ DQG E\ PDUNHW FRQGLWLRQV DQG WKH
EXVLQHVVF\FOH7KH\PD\DOVREHLQIOXHQFHGE\QHWPLJUDWLRQDQGIRUHLJQLQYHVWPHQWLQWRWKH
8.HFRQRP\RUKRXVLQJPDUNHW:KLOVWDQDGYDQFHGPRGHORIKRXVLQJPDUNHWG\QDPLFVLV
QRWLQWKHVFRSHRIWKLV3KDVHRIUHVHDUFKWKLVVXJJHVWVLW LVLPSRUWDQWWKDWWKHPRGHOVZH
EXLOGDUHEDVHGRQDORQJWHUPYLHZRISURSHUW\YDOXHVDQGWKDWWKHGDWDXVHGWRHVWLPDWH
FURVVVHFWLRQDO PRGHOV LV IURP D \HDU LQ ZKLFK WKH QDWLRQDO PDUNHW LV QRW H[SHULHQFLQJ D
PDUNHGF\FOLFDOORZRUDQH[FHSWLRQDOF\FOLFDOKLJK
)LJXUH8.+RXVH3ULFH,QGH[ 

6RXUFH1DWLRQZLGH+RXVH3ULFH,QGH[1DWLRQZLGH
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 ? ? ? ? ?
 ? ? ? ? ?
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WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
3URSHUW\PDUNHWVDUHDOVRUHJLRQDOO\GLIIHUHQWLDWHGZLWKVRPHUHJLRQDORUVXEUHJLRQDOPDUNHWV
EHLQJLGHQWLILDEO\µKRW¶ZKLOVWRWKHUVDUHµFRRO¶,QRUGHUWREXLOGDPRGHOIRUWKH7I1DUHDWKHUH
ZDVDGHVLUHWRUHSUHVHQW±LQDZD\ZKLFKFRXOGEHTXDQWLILHGDQGFDSWXUHGLQWKHPRGHO±
WKLVUHJLRQDOGLIIHUHQWLDWLRQ7KLVOHGWRFRQVLGHUDWLRQRIZD\VLQZKLFKSRWHQWLDOGHPDQGVXSSO\
GLVHTXLOLEULXPDWDUHJLRQDOOHYHOFRXOGEHDQDO\VHGLQLWLDOO\IURPDWKHRUHWLFDOSRLQWRIYLHZ
$QXQGHUO\LQJSULQFLSOHLQWKHVWXG\RIWKHKRXVLQJPDUNHWLVWKDWSULFHVDUHGHWHUPLQHGE\WKH
LQWHUDFWLRQ EHWZHHQ WKH GHPDQG DQG VXSSO\ RI SURSHUWLHV RU HTXLYDOHQWO\ µEXQGOHV RI
FKDUDFWHULVWLFV¶ ] LQ WKH KHGRQLF PRGHO 7KH REVHUYHG SULFHV FDQ EH DVVXPHG WR EH WKH
RXWFRPH RI D PDUNHW HTXLOLEULXP DV GLVFXVVHG DW WKH VWDUW RI WKH WKHRU\ VHFWLRQ $W WKH
HTXLOLEULXPWKHGHPDQGIRUKRXVLQJܦ݄FDQEHDVVXPHGWREHDIXQFWLRQRILQFRPH0DQG
WKHSULFHOHYHOS] ܦ௛ ൌ ݂ሺܯǡ ݌ሺݖሻሻ 
2QWKHVXSSO\VLGHRIWKHPDUNHWWKHSURGXFWLRQRIKRXVLQJXQLWV݄ܵLVGHWHUPLQHGE\WKHFRVWV
RI SURYLVLRQ & ODQG PDWHULDO ODERXU ILQDQFH DQG E\ WKH FXUUHQW UHDO KRXVH SULFHV S]
.HQQ\7VDL ܵ௛ ൌ ݂ሺܥǡ ݌ሺݖሻሻ 
$V7VHHWDOSGHVFULEHLW³,IWKHQXPEHURIKRXVHKROGVGHPDQGLQJKRXVLQJXQLWV
H[FHHGVWKHQXPEHURIXQLWVDYDLODEOHDWVRPHPRPHQWFRPSHWLWLRQDPRQJWKHGHPDQGHUV
ZLOOGULYHXSSULFHVXQWLOHTXLOLEULXPLVDWWDLQHG7KHFKDQJHLQKRXVHSULFHVZLOOVWDELOL]HZKHQ
GHPDQGHTXDOVVXSSO\+RZHYHUVXFKDGMXVWPHQWVGRQRWRFFXULQVWDQWDQHRXVO\´ ,W LVWKH
GLIILFXOW\ WKH PDUNHW KDV LQ DGMXVWLQJ TXLFNO\ IURP WKH VXSSO\ VLGH WKDW FDQ JHQHUDWH
LPEDODQFHVLQWKHVKRUWWHUPWKDWZLOOEHUHIOHFWHGLQWKHREVHUYHGSULFHV7KHTXHVWLRQLVWKHQ
WRZKDWH[WHQWLVDGLVHTXLOLEULXPUHODWHGWRWKHFKDUDFWHULVWLFVRISURSHUWLHVHJ$4DQG%"
6RIDUWKHWKHRUHWLFDOIUDPHZRUNWKDWXQGHUSLQVKHGRQLFSULFHPRGHOOLQJHJ5RVHQ
H[SOLFLWO\DVVXPHVWKDWPDUNHWVDUHDWHTXLOLEULXP
/HWXVFRQVLGHUWKUHHZD\VLQZKLFKWKHUDWLRRIGHPDQGWRVXSSO\FRXOGEHLQFUHDVHGDQG
SULFHVEHGULYHQXS
D ,PSURYHPHQWVLQWKHGHPDQGIDFWRUVQDPHO\$4RU%DERYHZRXOGOHDGWRDKLJKHU
GHPDQG DQG KHQFH D KLJKHU SULFH RI KRXVLQJ DOO RWKHU WKLQJV HTXDO 7KLV LV WKH
IRXQGDWLRQRIWKHKHGRQLFSULFHPRGHO
E 5HVWULFWLRQVRUUHGXFWLRQVLQWKHVXSSO\RIKRXVLQJLQWKHDUHD
F ,QFUHDVHVLQGHPDQGGXHWRDQHWLQFUHDVHLQWKHSRSXODWLRQLQWHUHVWHGLQEX\LQJHJ
QHZJHQHUDWLRQVRILQGLYLGXDOVMRLQLQJWKHPDUNHWQHWPLJUDWLRQIRUHLJQLQYHVWPHQW
:KLOHWKHLPSDFWµD¶VKRXOGEHFDSWXUHGLQDQ+3PRGHOWKURXJKWKHGHPDQGYDULDEOHV±IRU
H[DPSOHDQ LPSURYHPHQW LQ UDLODFFHVVLELOLW\± LPSDFWV µE¶DQG µF¶DUHVRPHZKDWGLIIHUHQW
HIIHFWVRQWKHVXSSO\GHPDQGEDODQFHDQGWKHLUDGGLWLRQWRDQ+3PRGHOVHSDUDWHO\PLJKWEH
FRQVLGHUHG+RZHYHUWKHUHPD\EHUHVHUYDWLRQVDERXWWKLVHYHQIRURSWLRQFLWFDQEHDUJXHG
WKDWLIWKHDGGLWLRQDOSRSXODWLRQSUHIHUVµDUHD¶WRµDUHD¶OHDGLQJWRDQH[FHVVRIGHPDQGLQ
DUHDWKDWZRXOGQRWEHUDQGRP±LHDSXUHSRSXODWLRQHIIHFW±DQGZRXOGVWLOOEHWKHUHVXOW
RIWKHUHODWLYHFKDUDFWHULVWLFVRIWKHWZRDUHDVLHDGHPDQGHIIHFWWKDWVKRXOGEHSLFNHGXS
WKURXJK WKH KHGRQLF SULFHV RI WKH DUHD FKDUDFWHULVWLFV 2QO\ D XQLYHUVDO GHPDQG LQFUHDVH
DFURVVDOOUHJLRQVZRXOGEHHQWLUHO\LQWKHFDWHJRU\µF¶
,Q FRQFOXVLRQ WKH GHPDQGVXSSO\ UDWLR LV DQ LQWHUHVWLQJ YDULDEOH WKDW VXUHO\ LPSDFWV XSRQ
SURSHUW\SULFHVEXWLWUHTXLUHVFDUHIXOFRQVLGHUDWLRQZKHWKHUWRLQFOXGHLWDVDQDGGLWLRQDOIDFWRU
LQDQ+3PRGHO7KHRUHWLFDOO\SDUWLFXODUO\LQDFURVVVHFWLRQDOPRGHOZHDUHLQFOLQHGWROHW
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
DQ\GHPDQGGULYHQHIIHFWVEHDQLQKHUHQWSDUWRIWKHHVWLPDWHGKHGRQLFSULFHV+RZHYHULWLV
ZRUWKH[SORULQJWKHH[WHQWWRZKLFKVXSSO\FRQVWUDLQWVFDQLQIOXHQFHSURSHUW\SULFHV)RUWKLV
VWXG\ZHZLOOFROOHFWGDWDWRJHQHUDWHDVXSSO\FRQVWUDLQWLQGLFDWRUDQGZLOOWHVWLWVLQFOXVLRQLQ
RXUSUHIHUUHGPRGHO'DWDRQGHPDQGVXSSO\UDWLRLQGLFDWRUVZLOODOVREHH[SORUHGEXWIRUWKH
WKHRUHWLFDOUHDVRQVRXWOLQHGDERYHZLOOQRWEHWHVWHGIXUWKHU7KHIROORZLQJVHFWLRQVGHVFULEH
SRWHQWLDOLQGLFDWRUVWKDWPD\EHXVHG

'HPDQG6XSSO\LQGLFDWRUV
7KHUHDUHDQXPEHURIDOWHUQDWLYHVWRGHILQHD'HPDQG6XSSO\'6UDWLRIRUXVHLQDQ+3
PRGHO&RSSRODHWDOGHILQH'6DVDWKHUDWLREHWZHHQUHVLGHQWLDOGHPDQGDQGVXSSO\
ZKHUH
'L QXPEHURIUHVLGHQWVLQ]RQHL
2L QXPEHURIKDELWDEOHVTXDUHPHWHUVLQ]RQHL
7KLV LV WKH RQO\ +3 VWXG\ LGHQWLILHG LQ RXU OLWHUDWXUH UHYLHZ WKDW LQFOXGHV D '6 UDWLR 7KLV
IRUPXODWLRQSLFNVXSRYHUFURZGLQJVLQFHDUHDVZLWKPRUHSHRSOHSHUPZRXOGEHDVVLJQHGD
KLJKHU'6UDWLRDQGYLFHYHUVD
2WKHU LQGLFDWRUV RI PDUNHW FRQGLWLRQV HLWKHU FRQWURO IRU RYHUFURZGLQJ RU XVH RWKHU PDUNHW
LQIRUPDWLRQ WKDWDYRLGV WKH LVVXH )RU LQVWDQFH'HPDQG FDQ EHGHILQHGXVLQJ WUDQVDFWLRQ
LQIRUPDWLRQDQG6XSSO\XVLQJDYDLODELOLW\RIKRXVHVIRUVDOHHJ7VDL7VHHWDO
2QHZD\RIGHILQLQJ'DQG6LQWKLVIDVKLRQFRXOGEHDVIROORZV
'L QXPEHURIWUDQVDFWLRQVRIKRXVLQJXQLWVLQ]RQHLDQGSHULRGW
6L QXPEHURIKRXVLQJXQLWVIRUVDOHLQ]RQHLDQGSHULRGW
$OWHUQDWLYHO\LIGDWDRQKRXVLQJXQLWVIRUVDOHZDVGLIILFXOWWRREWDLQWKHUHPD\EHYDULDEOHV
WKDWVHUYHDVSUR[\)RUH[DPSOHWKHDYHUDJHWLPHRQPDUNHWIRUDSURSHUW\FDQEHVHHQDV
DSUR[\IRUWKHUDWLRWUDQVDFWLRQVXQLWVIRUVDOHLQYHUVHO\UHODWHGWRWKH'6UDWLRZLWKSURSHUWLHV
LQORZGHPDQGUHODWLYHO\KLJKVXSSO\UHPDLQLQJORQJHURQWKHPDUNHW
6XSSO\&RQVWUDLQWLQGLFDWRUV
8VLQJVXSSO\FRQVWUDLQWLQGLFDWRUVPHDQVWKDWGHPDQGUHODWHGLQIRUPDWLRQLVOHIWFRPSOHWHO\WR
WKHH[LVWLQJHOHPHQWVRIWKH+HGRQLF3ULFHPRGHO7KXVDVXSSO\FRQVWUDLQWPHDVXUHZLOODLP
DWSLFNLQJXSDQ\SURSHUW\SULFHSUHPLXPUHODWHGWRDVKRUWDJHRIVXSSO\6XSSO\FRQVWUDLQWV
FDQ EH PHDVXUHG LQ GLIIHUHQW ZD\V )RU LQVWDQFH RQH FRXOG XVH LQIRUPDWLRQ RQ SODQQLQJ
UHVWULFWLRQV RQ HDFK DUHD KRZHYHU WKLV LQIRUPDWLRQ LV UDUHO\ DYDLODEOH DQG LV GLIILFXOW WR
JHQHUDOLVHLQWRDFRPPRQPHWULF2QWKHRWKHUKDQGSUR[LHVIRUVXSSO\FRQVWUDLQWFDQDOVREH
GHULYHGIURPLQIRUPDWLRQRQWKHGZHOOLQJVWRFNLQHDFKDUHD,QIRUPDWLRQRQGZHOOLQJVWRFNLV
PRUHHDVLO\DYDLODEOHDQGFDQEHVKDSHGLQYDULRXVZD\VWRJHQHUDWHDSUR[\,QSDUWLFXODU
WKHFKDQJH LQGZHOOLQJ VWRFN IURPDSUHYLRXV WLPH SHULRGFDQ UHIOHFW WKH H[WHQW WRZKLFK
VXSSO\ LV FRQVWUDLQHG PRUH LQ VRPH DUHDV WKDQ RWKHUV 7KXV D JHQHULF PHWULF IRU 6XSSO\
&RQVWUDLQW6&LVDIROORZV

6&L FKDQJHLQGZHOOLQJVWRFNLQSHULRGW

ZKHUHWKHFKDQJHLQSHULRGWFDQEHUHODWHGWRWKHSUHYLRXV\HDURUDQRWKHUHDUOLHU\HDUHJ
RU\HDUVDJR6LQFHVXSSO\FRQVWUDLQWVPD\KDYHDPRUHRUOHVVLPPHGLDWHLPSDFWEXW
DOVRDPHGLXPWRORQJWHUPLPSDFWLWLVSRVVLEOHWRWHVWFKDQJHVUHODWLYHWRYDULRXVODJV7KLV
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
LVSRVVLEOHDOVRZLWKLQWKHFURVVVHFWLRQDOPRGHO WKHSXUSRVHRIWKLVYDULDEOH LVWRDFWDVD
SUR[\RIWKHVXSSO\FRQVWUDLQW

$GGLWLRQDO7KHRU\±&RPPHUFLDO0RGHO
7KH YDOXH RI FRPPHUFLDO SURSHUW\ FDQ EH XQGHUVWRRG ZLWKLQ D PLFURHFRQRPLF WKHRUHWLFDO
IUDPHZRUNDQDORJRXVWRWKHRQHXVHGIRUWKHUHVLGHQWLDOSURSHUW\PDUNHW7KXVWKHµKHGRQLF¶
DVVXPSWLRQPHDQVWKDWDSURSHUW\LVYDOXHGIRULWVXWLOLW\EHDULQJFKDUDFWHULVWLFVDQGKHGRQLF
SULFHVDUH WKHQ GHILQHGDV WKH LPSOLFLW SULFHVRI WKRVH FKDUDFWHULVWLFV7KHUHDUH RI FRXUVH
GLIIHUHQFHVLQWKHFRPPHUFLDOSURSHUW\PDUNHW
L 7KHEX\HUVUHQWHUVDUHEXVLQHVVHVUDWKHUWKDQKRXVHKROGV
LL 7KHXWLOLW\EHDULQJFKDUDFWHULVWLFVRIWKHSURSHUW\DUHGLIIHUHQWDVEXVLQHVVHVVHHNWR
PD[LPLVHQRWWKHLUµUHVLGHQWLDOUHODWHGXWLOLW\¶EXWWKHLUµFRPPHUFLDOUHODWHGXWLOLW\¶GULYHQ
E\ZHDVVXPHSURILWPD[LPLVDWLRQ
-XVW DV LW KDSSHQV LQ WKH UHVLGHQWLDO PDUNHW REVHUYHG SURSHUW\ SULFHV DQG DPRXQW RI
FKDUDFWHULVWLFV ሺݖଵǡ ݖଶǡ ǥ ǡ ݖ௡ሻDFW DV FKDQQHOV WKURXJK ZKLFK LPSOLFLW RU KHGRQLF SULFHV IRUݖଵǡ ݖଶǡ ǥ ǡ ݖ௡DUHUHYHDOHGWRHFRQRPLFDJHQWV5HFDOOLQJDJDLQWKHWKHRU\WKHVHWRILPSOLFLW
SULFHVJXLGHVERWKFRQVXPHUDQGSURGXFHUFKRLFHVLQWKHFKDUDFWHULVWLFVVSDFHLHDJHQWV
EX\DQGVHOOSDFNDJHVRIFKDUDFWHULVWLFV5RVHQ7KHSULFHRIDSURSHUW\FDQWKHQEH
GHILQHGMXVWOLNHLQHTXDWLRQDVWKHSULFHRIDEXQGOHRUSDFNDJHRIFKDUDFWHULVWLFV]JLYLQJ
WKHKHGRQLFSULFHV݌ሺݖሻ ݌ሺݖሻ ൌ ݌ሺݖଵǡ ݖଶǡ ǥ ǡ ݖ௡ሻ 
,QWKHUHVLGHQWLDOPDUNHWZHGHFRPSRVHGWKHJHQHULFVHWRIFKDUDFWHULVWLFV]DVVRFLDWHGZLWK
DSURSHUW\LQWRDFRPELQDWLRQRIFHUWDLQVXEVHWVRIFKDUDFWHULVWLFVWKDWVKDUHFRPPRQIHDWXUHV
,QWKHFRPPHUFLDOPDUNHWWKHVDPHDSSURDFKLVWDNHQEXWWKHFRQWHQWVRIWKHVXEVHWVYDU\DV
IROORZV 7KHUH DUH WKUHH W\SHV RI &RPPHUFLDO SURSHUW\ HDFK ZLWK GLVWLQFW $FFHVVLELOLW\
UHTXLUHPHQWV7DEOH
7DEOH&RPPHUFLDOSURSHUW\W\SHVDQGIRUPVRIDFFHVVLELOLW\
&RPPHUFLDO3URSHUW\7\SH $FFHVVLELOLW\5HTXLUHPHQWV
2IILFH 6WDIIFRPPXWLQJ
%XVLQHVVWR%XVLQHVVSHUVRQDOWUDYHO
'HOLYHULHVJRRGVDQG6HUYLFLQJVWDII
,QGXVWULDO 6WDIIFRPPXWLQJ
*RRGVLQKHDY\OLJKW
*RRGVRXWKHDY\OLJKW
%XVLQHVVWR%XVLQHVVSHUVRQDOWUDYHO
6HUYLFLQJVWDII
5HWDLO 6WDIIFRPPXWLQJ
&XVWRPHUV
'HOLYHULHVJRRGVDQG6HUYLFLQJVWDII

 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
x $FFHVVLELOLW\$
µ$FFHVVLELOLW\¶QHHGVDUHVRPHZKDWGLIIHUHQW LQ WKHFRPPHUFLDOSURSHUW\VHFWRU IURP
WKHUHVLGHQWLDOVHFWRU$FFHVVUHTXLUHPHQWVYDU\DFURVVSURSHUW\W\SHVDVDERYH
R $FFHVVLELOLW\WRWKHODERXUPDUNHWLHWRUHVLGHQWLDOSURSHUWLHVLVFRPPRQWR
DOO7KLVLVWKHPLUURULPDJHRIWKHµDFFHVVLELOLW\WRMREV¶LQWKHUHVLGHQWLDOPRGHO
&RPPHUFLDOSURSHUWLHVZLWKEHWWHUDFFHVV WR WKH ODERXUPDUNHWZLOO EHPRUH
YDOXDEOH DOO RWKHU WKLQJV HTXDO 7KH DFFHVVLELOLW\ IXQFWLRQ ZLOO EH VXPPHG
DFURVVDOO L LQVWHDGRIDOO M'HWHUUHQFHIXQFWLRQVHVWLPDWHGIRUWKHUHVLGHQWLDO
PDUNHW PD\ EH DSSOLHG KHUH WULS SXUSRVH LV FRPPXWLQJ 7KLV DVSHFW RI
DFFHVVLELOLW\FDQEHGHILQHGDVµ$FFHVVLELOLW\WR/DERXU0DUNHW¶IRUFRPPHUFLDO
SURSHUW\µM¶DVIROORZVܣ௅ெ௝ ൌ ݂ሺܩܬܥ௝௜௠ǡ ܮܯ௜ሻ 
:KHUHܩܬܥ௝௜௠LVWKH*HQHUDOL]HG-RXUQH\&RVWEHWZHHQFRPPHUFLDOSURSHUW\
DWORFDWLRQµM¶DQGKRXVHKROGVODERXUPDUNHWLQORFDWLRQVµL¶E\PRGHµP¶ܮܯ௜
LVDPHDVXUH RI WKH ODERXUPDUNHW DW ORFDWLRQ µL¶ZKLFKZRXOG EH PHDVXUHG
LGHDOO\ XVLQJ DFWLYH SRSXODWLRQ DOWHUQDWLYHO\ LI GLVDJJUHJDWHG GDWD LV QRW
DYDLODEOHSRSXODWLRQRUQXPEHURIKRXVHKROGVFRXOGEHXVHG
R $FFHVVLELOLW\ WRRWKHUEXVLQHVVHV	ZRUNHUV±SDUWLFXODUO\IRU2IILFHSURSHUW\
2IILFHSURSHUWLHVQHDURWKHUEXVLQHVVHVDUHH[SHFWHGWRKDYHDSULFHSUHPLXP
GXHWRDOOWKHEHQHILWVRIFOXVWHULQJDJJORPHUDWLRQHIIHFWV7KHH[WHUQDOLWLHVRI
EHLQJORFDWHGQHDURWKHUEXVLQHVVHJGXHWRNQRZOHGJHWUDQVIHUVVSLOORYHUV
HWFDUHYDOXDEOH7KHLPSDFWRIWUDYHOWLPHKHUHLVGLIIHUHQWWRWKHLPSDFWLQWKH
µDFFHVVWR ODERXU¶DV LW LVQRWFRPPXWLQJWLPHWKDWPDWWHUV WKXVGHWHUUHQFH
IXQFWLRQVDUHOLNHO\WRGLIIHUWRR,W LVQRWFHUWDLQZKDWWKHGHWHUUHQFHIXQFWLRQ
VKRXOGORRNOLNHZDONLVSRWHQWLDOO\WKHPRVWLPSRUWDQWPRGHJLYHQWKHUDWKHU
VWHHSGHFD\IXQFWLRQVIRXQGLQWKHOLWHUDWXUH*UDKDPHWDO7KLVDVSHFW
RIDFFHVVLELOLW\FDQEHGHILQHGDVµ$FFHVVLELOLW\WR2WKHU)LUPV¶IRUFRPPHUFLDO
SURSHUW\µM¶DVIROORZVܣைி௝ ൌ ݂ሺܩܬܥ௝௝௠ǡ ܱܨ௝ሻ 
:KHUHܩܬܥ௝௝௠LVWKH*HQHUDOL]HG-RXUQH\&RVWEHWZHHQFRPPHUFLDOSURSHUW\
DWORFDWLRQµM¶DQGRWKHUILUPVLQORFDWLRQVµM¶E\PRGHµP¶ܱܨ௜LVDPHDVXUHRI
WKHDPRXQWRIRWKHUILUPV¶DFWLYLW\DWORFDWLRQµM¶ZKLFKFRXOGEHDSSUR[LPDWHG
XVLQJQXPEHURIMREVEXWDOVRRWKHUPHDVXUHVRIWKHHFRQRPLFDFWLYLW\LQWKH
DUHDµM¶
R $FFHVVLELOLW\WRFXVWRPHUVUHWDLOSURSHUW\0DUNHWGHPDQGLQWKHDUHDDELJ
GULYHURISULFHVLQWKHFRPPHUFLDOVHFWRULVWKHDELOLW\RIWKHORFDWLRQWRDWWUDFW
FXVWRPHUV WR WKHSUHPLVHV ZKLFK PD\ EH D IXQFWLRQRI WKH GHQVLW\ RI UHWDLO
IORRUVSDFHDQGYDULHW\TXDOLW\ LQ WKH ORFDODUHD)RU LQVWDQFHKLJKVWUHHWVRU
VKRSSLQJ DUHDVFHQWUHV ZLWK PDQ\ SHRSOH ZDONLQJ HYHU\ GD\ ZRXOG KDYH D
KLJKHUSUHPLXP6LQFHFXVWRPHUVZLOOYHU\RIWHQWUDYHOIURPKRPHRUZRUNLW
PD\EHGLIILFXOWWRVHSDUDWHWKLVHIIHFWIURPWKHDFFHVVLELOLW\WRRWKHUILUPVܣைி௝
DQGKRXVHKROGVܣ௅ெ௝ሻDQGLQSUDFWLFHWKH\DUHOLNHO\WREHKLJKO\FRUUHODWHG
x 3ODFHTXDOLW\FKDUDFWHULVWLFV4
3ODFH TXDOLW\ FRPSULVHV DWWULEXWHV WKDW FDQ EH VHHQ DV H[WHUQDO WR WKH SURSHUW\
LQFOXGLQJHQYLURQPHQWDODQGGHVLJQFKDUDFWHULVWLFVRI WKHXUEDQDUHDDQGDPHQLWLHV
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
ZLWKLQFORVHUHDFK-XVWDVZLWKWKHUHVLGHQWLDOSURSHUW\PDUNHWIURPDWHFKQLFDOSRLQW
RIYLHZDFFHVVLELOLW\WRRSSRUWXQLWLHVFRXOGEHUHJDUGHGDµSODFHTXDOLW\¶IHDWXUHEXW
DJDLQZHFKRRVHWRNHHSLWVHSDUDWHDVLWLVWKHNH\IRFXVRIWKLVVWXG\7KHIROORZLQJ
OLVWPHQWLRQVVRPHRIWKHSRWHQWLDOSODFHTXDOLW\DWWULEXWHVWKDWDUHDSSOLFDEOHWRWKH
FRPPHUFLDOSURSHUW\PDUNHWEXWGLIIHUHQWIURPWKRVHRIWKHUHVLGHQWLDOPDUNHW
R 8UEDQUHDOP LQVLPSOHWHUPVDPRUHSOHDVDQWDUHDZKHUHWKHSUHPLVHVDUH
ORFDWHG8UEDQUHDOPFDQEHPDGHXSRIPXOWLSOHDWWULEXWHVHJVWUHHWWUHHV
JUHHQVSDFHVRSHQVSDFHVVWUHHWGHVLJQDQGEXLOGLQJFKDUDFWHU$UHDVZLWK
EHWWHUTXDOLW\XUEDQUHDOPDUHPRUHOLNHO\WRDWWUDFWZRUNHUVWRDILUPDQGPRUH
FXVWRPHUV :KLOH XUEDQ UHDOP ZDV DOVR LQ JHQHUDO WHUPV D IHDWXUH RI WKH
UHVLGHQWLDOSURSHUW\PDUNHWWKHGHWDLOVRQZKDWLVYDOXDEOHPLJKWEHGLIIHUHQW
R 0DQ\RIWKHIDFWRUVLGHQWLILHGIRUWKHUHVLGHQWLDOPDUNHWZRXOGQRWDSSO\HJ
VFKRROTXDOLW\SOD\JURXQGVRUZRXOGGRVRLQDGLIIHUHQWZD\HJURDGQRLVH
DLUTXDOLW\
x 3K\VLFDOEXLOGLQJDQGSORWFKDUDFWHULVWLFV%
R 6L]HP
R 4XDOLW\RIWKHSUHPLVHV
R 8VH FODVVLILFDWLRQ RI WKH EXLOGLQJ JHQHUDOO\ LQ RQH RI WKH WKUHH FDWHJRULHV
DERYHLHRIILFHVLQGXVWULDOSUHPLVHVRUUHWDLO7KLVUHSUHVHQWVWKUHHµVHSDUDWH¶
VXEPDUNHWVZLWK&RPPHUFLDOSURSHUW\
x 6RFLRHFRQRPLF FKDUDFWHULVWLFV RI WKH DUHD * ± WKH UHOHYDQFH RI WKLV PD\ FRPH
WKURXJK UHWDLO VSHQG RU WKH W\SHV RI ODERXU DYDLODEOH LQ WKH ZDONLQJ FDWFKPHQW RU
LQGLUHFWO\DVDSUR[\IRUSODFHTXDOLW\WKLVLVLQIDFWKRZLWLVLQWHUSUHWHGEHORZ
x 6XSSO\FRQVWUDLQWV6±LQWKHRU\DQDORJRXVWRWKHLUUROHLQWKH5HVLGHQWLDOPDUNHW
2YHUDOOWKHXWLOLW\IXQFWLRQLVGHILQHGIRUFRPPHUFLDOSUHPLVHVDV;LVDJDLQWKHQRQSURSHUW\
FRPSRVLWHJRRGLQWKHEXVLQHVV¶VXWLOLW\ܷ ൌ ܷሺݖǡ ܺሻ ൌ ܷሺܣǡ ܳǡ ܤǡ ܩǡ ܵǡ ܺሻ 

 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
0RGHOOLQJ6WUDWHJ\DQG'DWD
+DYLQJGHYHORSHGWKHWKHRUHWLFDOEDFNJURXQGLQ6HFWLRQWKLV6HFWLRQGHVFULEHVWKHHPSLULFDO
UHVHDUFKVWUDWHJ\WKDWKDVEHHQXVHGWRWHVWWKHWKHRU\,QWHUUHODWHGVWUDQGVRIPRGHOOLQJKDYH
EHHQXQGHUWDNHQXVLQJGLIIHUHQWPRGHOW\SHVWRH[SORUHGLIIHUHQWDVSHFWVRIWKHVXEMHFW
2YHUDOOVWUDWHJ\
7KHSULPDU\REMHFWLYHVRIWKHHPSLULFDOZRUNDUH
 WR WHVW ZKHWKHU UDLO DFFHVVLELOLW\ KDV D VLJQLILFDQW HIIHFW RQ SURSHUW\ SULFHV LQ WKH
7UDQVSRUWIRUWKH1RUWKDUHD
 LILWLVVLJQLILFDQWWKHQWRTXDQWLI\WKHUHODWLRQVKLSEHWZHHQUDLODFFHVVLELOLW\DQGSURSHUW\
SULFHV±ERWKIRUUHVLGHQWLDOSURSHUW\SULFHVDQGLISRVVLEOHFRPPHUFLDOSURSHUW\SULFHV
GDWDSHUPLWWLQJ
 DOVRWRTXDQWLI\WKHUHODWLRQVKLSVZLWKRWKHUYDULDEOHVZKLFKPLJKWEHVLJQLILFDQWJLYLQJ
DQXQGHUVWDQGLQJRIWKHLQIOXHQFHRIUDLODFFHVVLELOLW\LQWKHFRQWH[WRIRWKHUIDFWRUV
0RGHOW\SHV
7KHFKRVHQPRGHOW\SHVIRUWKLVZRUNDUH
x ILUVWDQGIRUHPRVWDKHGRQLFSULFLQJ+3PRGHOEDVHGRQWKHWKHRU\VHWRXWLQ6HFWLRQV
SURYLGLQJDFURVVVHFWLRQDODQDO\VLVRIWKHUHVLGHQWLDOSURSHUW\PDUNHW
x VHFRQGDQRWKHU+3PRGHO IRFXVLQJRQ WKHFRPPHUFLDOSURSHUW\PDUNHW XVLQJ WKH
WKHRUHWLFDOVWDUWLQJSRLQWLQ6HFWLRQ
x WKLUGO\XVLQJTXDVLH[SHULPHQWDOPHWKRGVLQDVHOHFWHGFDVHVWXG\DUHDZKHUHWKHUH
KDVEHHQDVXEVWDQWLDOFKDQJHLQUDLODFFHVVLELOLW\RYHUWLPHVLQFH±IRUH[DPSOH
WKHDUHDFRYHUHGE\WKH0HWUROLQNV\VWHP
x ILQDOO\ DV VHQVLWLYLW\ WHVWV WR WKH PDLQ +3 PRGHO VSDWLDO UHJUHVVLRQ PRGHOV ZKLFK
FRXOGWDNHWKHIRUPRI
R D6SDWLDO(UURU0RGHO6(0RU6SDWLDO$XWRUHJUHVVLYH6$5PRGHOFDSDEOH
RIDFFRXQWLQJIRUVSDWLDOFRUUHODWLRQRU
R D*HRJUDSKLFDOO\:HLJKWHG5HJUHVVLRQ*:5PRGHOZKLFKKDVWKHSRWHQWLDO
WRHVWLPDWHVSDWLDOO\YDU\LQJSDUDPHWHUV
7KHVHKDYHWKHSRWHQWLDOWRLPSURYHPRGHOILWWRWKHGDWDDOWKRXJKQRWDVLWWXUQVRXW
WRLPSURYHXSRQWKHSROLF\UHOHYDQFHRIWKH+3PRGHO
7KHDGRSWLRQRI+3DVWKHPDLQPRGHOOLQJDSSURDFKUHIOHFWV WKHFRQFOXVLRQVRQPRGHOOLQJ
RSWLRQVLQWKH3KDVHVWXG\7KHPDLQFKDOOHQJHVIRXQGZLWKVRPHSUHYLRXV+3PRGHOVDUH
L WKDW D SRRUO\VSHFLILHG +3 PRGHO PD\ FRQWDLQ PDQ\ KLJKO\ FRUUHODWHG YDULDEOHV
OHDGLQJWRXQVWDEOHFRHIILFLHQWVDQGSRWHQWLDOELDVHVLQWKHYDOXHVHPHUJLQJ±RXUZRUN
RYHUWKHODVW\HDUVKDVEHHQIRFXVHGSDUWLFXODUO\RQLPSURYLQJSURSHUW\PDUNHW+3
PRGHOV IURP WKLV SHUVSHFWLYH DQG WKH PRGHOV HPHUJLQJ IURP WKLV VWXG\ VKRZ DQ
HQFRXUDJLQJGHJUHHRIUREXVWQHVVWRFKDQJHVLQVSHFLILFDWLRQ

LVWKHVWDUW\HDUIRUWKH/DQG5HJLVWU\SULFHGDWD
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
LL WKDWOLNHDQ\PRGHOWKH\UHO\RQJRRGGDWDDQGDSDUWLFXODULVVXHLQSUHYLRXVVWXGLHV
LQFOXGLQJSXEOLVKHGVWXGLHVKDVEHHQWKHPHDVXUHPHQWRIDFFHVVLELOLW\,QVRPHFDVHV
µGLVWDQFHWRWKH&%'¶RUµMRXUQH\WLPHWRWKH&%'¶KDVEHHQXVHGZKLFKLVSUREOHPDWLF
LQDPXOWLPRGDO WUDQVSRUWV\VWHPRUZKHUHTXDOLW\ LVQRWXQLIRUP2XUDSSURDFK LV
WKHUHIRUHWRXVHKLJKTXDOLW\GDWDRQDFFHVVLELOLW\YLDWKHPDLQFRPSHWLQJPRGHV7KH
DVVXPSWLRQRIDVLQJOH&%'LVDOVRXQUHDOLVWLFLQDSRO\FHQWULFUHJLRQOLNHWKH1RUWK
ZKHUHWKHSXUSRVHRIWKHLQYHVWPHQWLVSDUWO\WRRSHQXSWKHHFRQRPLHVRIWKHDGMRLQLQJ
FLW\UHJLRQVHQFRXUDJLQJFURVVFRPPXWLQJDQGEXVLQHVVWREXVLQHVVLQWHUDFWLRQ2XU
DSSURDFK LV WRPHDVXUHDFFHVVLELOLW\ WR MREVDQGHFRQRPLFRSSRUWXQLWLHVDFURVV WKH
VWXG\DUHDQRWOLPLWHGWRWKHQHDUHVW&%'
6SDWLDOUHJUHVVLRQPRGHOVDUHGLVWLQFWIURP2/6LQWKHLUWUHDWPHQWRIVSDWLDOFRUUHODWLRQDQG
VRPHDOORZUHODWLRQVKLSVWRYDU\DFURVVORFDOLWLHV6SDWLDOFRUUHODWLRQLVDIHDWXUHRISURSHUW\
SULFHVDFURVV/62$VDQG062$V6WXGLHV LQFOXGLQJ0XOOH\HWDO ']LDXGGLQHW DO
 DQG 1RUWKDOO  XVH VSDWLDO UHJUHVVLRQ PRGHOV DQG VXFK PRGHOV PD\ RIIHU DQ
LPSURYHG PRGHO ILW FRPSDUHG ZLWK PRUH FRQYHQWLRQDO +3 PRGHO IRUPV KRZHYHU SROLF\
LQWHUSUHWDWLRQPD\EHPRUHGLIILFXOW7KLVVWXG\H[SORUHG6(06$5DQG*:5PRGHOVQRWLQJ
LVVXHVZKHUHWKH\DURVH6HH6HFWLRQ
4XDVLH[SHULPHQWDOPRGHOV)LQDOO\WKHVHDUHUHOHYDQWEHFDXVHWKH\RIIHUDFRPSOHPHQWDU\
DSSURDFKXVLQJSDQHOGDWDWLPHVHULHVDQGFURVVVHFWLRQDO%\IRFXVLQJRQWUHDWPHQWDQG
FRQWURODUHDVDQGLQYHVWLJDWLQJSURSHUW\SULFHVEHIRUHDQGDIWHUDWUDQVSRUWLQWHUYHQWLRQXVLQJ
±IRUH[DPSOH±DGLIIHUHQFHVLQGLIIHUHQFHVPHWKRGWKHVHPRGHOVDOORZXVWRIRFXVRQSULFH
FKDQJHVLQDSDUWLFXODUFDVHVWXG\DUHDDQGDUHXVHIXOLQWKDWWKH\SURYLGHDZD\RIDGGUHVVLQJ
FDXVDOLW\ VHH 6HFWLRQ  IRU IXUWKHU GHVFULSWLRQ 7KH FKDOOHQJH LV SDUWO\ LQ LGHQWLI\LQJ
FRPSDUDEOHWUHDWPHQWDQGFRQWURODUHDVDQGSDUWO\LQJHQHUDOLVLQJWKHUHVXOWVIURPRQHVSHFLILF
VWDWLRQRUFRUULGRUWRRWKHUFRQWH[WV$Q\GRZQZDUGLPSDFWRQODQGYDOXHVDWWKH
FRQWURO
VLWHV
GXHWRUHGXFHGUHODWLYHDFFHVVLELOLW\PD\EHPLVVHGLIWKHRQO\FRPSDULVRQLVEHWZHHQWKH

WUHDWPHQW
DQGWKH 
FRQWURO
VLWHV$OVRFRPSDUHGZLWK WKHDERYH+3DQGVSDWLDOPRGHOOLQJ
DSSURDFKHVWKHVHPRGHOV OHDYHDJUHDWGHDORIDUHDZLGHGDWD µRQWKHWDEOH¶2QEDODQFH
WKHVHPRGHOVDUHEHVWXVHGDORQJVLGHWKHFURVVVHFWLRQDOPRGHOVWRJDLQDPRUHFRPSOHWH
SLFWXUHRIµLPSDFW¶DQGWRDGGUHVVTXHVWLRQVRIFDXVDOLW\
:HKDYHDOVRORRNHGDWIX]]\ORJLFUDQGRPIRUHVWDOJRULWKPDQGVLPXODWLRQWHFKQLTXHV7KHVH
ODFNDFOHDUHFRQRPLFLQWHUSUHWDWLRQDWSUHVHQWDOWKRXJKWKDWFRXOGSRWHQWLDOO\EHDGGUHVVHG
LQWKHORQJHUWHUP:HFRQVLGHUWKDWWKHVHDUHEH\RQGVFRSHIRUQRZEXWKDYHSRWHQWLDOIRU
IXWXUHUHVHDUFK
2XUDSSURDFKWRPRGHOW\SHVLVDIDLUO\IOH[LEOHRQHZHDUHRSHQPLQGHGDERXWWKHH[DFWIRUP
RI WKH ILQDOPRGHO:HZLOOEHJXLGHGE\PRGHOSHUIRUPDQFH ILWZLWK WKHRU\ DQGDELOLW\ WR
SURYLGHWKHW\SHVRIRXWSXWQHHGHGWRLQIRUPWKH%XVLQHVV&DVH7KHVHDUHRXUPDLQFULWHULD

/RZHU/D\HU6XSHU2XWSXW$UHDVDQG0LGGOH/D\HU6XSHU2XWSXW$UHDV
:HDOVRFRQVLGHUHG LQVWUXPHQWDOYDULDEOHDSSURDFKHV:KLOVW UHJUHVVLRQ RUSURSHQVLW\PDWFKLQJ
PD\DGMXVWIRUREVHUYHGGLIIHUHQFHVEHWZHHQWUHDWHGDQGXQWUHDWHGJURXSVWKHUHPD\EHXQREVHUYHG
FKDUDFWHULVWLFVZKLFKGHWHUPLQH WUHDWPHQW LHGLIIHUHQFHV LQDFFHVVLELOLW\EHWZHHQRWKHUZLVHVLPLODU
DUHDV $GGUHVVLQJ WKLV FRQFHUQ FRXOG HLWKHU LQYROYH WKH XVH RI DQ LQVWUXPHQW ZKLFK FDQ H[SODLQ
DFFHVVLELOLW\EXWLVH[RJHQRXVWRODQGYDOXHRUVRPHGLVFRQWLQXLW\LQWUHDWPHQW5HJDUGLQJWKHIRUPHU
LQWKHOLWHUDWXUHLQVWUXPHQWVKDYHLQFOXGHGORQJODJVRISRSXODWLRQRUKLVWRULFWUDQVSRUWSODQVHJ&LFFRQH
DQG+DOOWRH[SODLQFXUUHQWGD\GHQVLW\RULQRXUFDVHDFFHVVLELOLW\ZLWKWKHORJLFWKDWWKHVHDUH
H[RJHQRXVWRFXUUHQWGD\HFRQRPLFIDFWRUVWKDWPLJKWGULYHDFFHVVLELOLW\'LVFRQWLQXLWLHVLQWUHDWPHQW
LQFOXGH VRPH UDQGRP HOHPHQW IRU WUHDWPHQW VHOHFWLRQ VXFK DV QDWXUDO GLVDVWHU FORVLQJ D UDLO OLQH
7\QGDOORULQWHUFLW\VFKHPHVOHDGLQJWREHWWHULQWUDFLW\FRQQHFWLRQV*LEERQVHWDO
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
0RGHOVWUXFWXUH
0RGHOVWUXFWXUHLVNH\7KHXSGDWHGDSSURDFKWR+3PRGHOVEXLOGLQJRQOHVVRQVOHDUQHGIURP
SUHYLRXV UHVHDUFK UHOLHV RQ FDUHIXO VHOHFWLRQ RI PRGHO YDULDEOHV GULYHQ PRUH VWURQJO\ E\
HFRQRPLFWKHRU\
x ,QFRPH LVRIWHQLQFOXGHGLQ+3PRGHOVDVDµVRFLRHFRQRPLF¶YDULDEOHDORQJVLGHRWKHUV
VXFK DV XQHPSOR\PHQW UDWH SURSRUWLRQ RI SURIHVVLRQDOV  ZLWK D GHJUHHOHYHO
TXDOLILFDWLRQHWFHJVHH3RZHHWDO:HKDYHIRXQGWKDWWKHVHVRFLRHFRQRPLF
YDULDEOHV DUH KLJKO\ FRUUHODWHG ZLWK HDFK RWKHU DQG DOVR FRUUHODWHG ZLWK VRPH
QHLJKERXUKRRGYDULDEOHVVXFKDVVFKRROTXDOLW\DQGFULPHVDIHW\,WLVWKHUHIRUHXQKHOSIXO
WRLQFOXGHDODUJHVHWRIVRFLRHFRQRPLFYDULDEOHVLQWKHPRGHOWRGRVRFDXVHVELDVDQG
LQVWDELOLW\LQWKHFRHIILFLHQWHVWLPDWHVSDUWLFXODUO\WKHµ*¶DQGµ4¶YDULDEOHV2XUVWDUWLQJ
SRLQWIRUWKLVVWXG\LVWRXVHWKHPLQLPXPQXPEHURIVRFLRHFRQRPLFYDULDEOHV:HEHJLQ
ZLWKMXVWQHLJKERXUKRRGDYHUDJHKRXVHKROGLQFRPHDW/62$OHYHOLQWKLVUROHDQGZH
QRWHWKDW&RUWULJKWVXFFHVVIXOO\XVHGDYHU\VLPLODUYDULDEOH±³PHGLDQKRXVHKROG
LQFRPHIRUWKHFHQVXVEORFNJURXSLQZKLFKHDFKKRXVHZDVORFDWHG´±LQDUHOHYDQW86
EDVHGSURSHUW\PDUNHW+3VWXG\
,QHFRQRPLFWKHRU\ LQFRPHDIIHFWVWKHEXGJHWFRQVWUDLQW WKH LQGLYLGXDORUKRXVHKROG¶V

DELOLW\WRSD\
DQGWKHUHIRUHSRWHQWLDOO\LQIOXHQFHVDOOWKHKHGRQLFSULFHVHPHUJLQJIURP
WKHPRGHO VHH6HFWLRQ:HDOORZHG IRU WKLVE\ WHVWLQJ LQFRPH LQWHUDFWLRQ WHUPV
WKURXJKRXWWKHKHGRQLFIXQFWLRQ7KHDSSURDFKKDVSDUDOOHOVZLWKWKHDSSURDFKWRLQFRPH
LQWKHUHFHQW8.YDOXHRIWLPHVWXG\%DWOH\HWDODQGPRUHEURDGO\ZLWKVWDWHRI
WKHDUWWKHRU\DQGSUDFWLFHLQWKHILHOGRIYDOXDWLRQRIQRQPDUNHWJRRGV
$FFHVVLELOLW\ LVDIXQGDPHQWDOGHWHUPLQDQWRISURSHUW\SULFHV±WKLV LVFOHDUIURPWKHUHYLHZ
ZRUNXQGHUWDNHQLQ3KDVH1HOOWKRUSHWDO,QSDUWLFXODUDFFHVVLELOLW\WRHPSOR\PHQW
GULYHVSURSHUW\SULFHV7KH1RUWKHUQ3RZHUKRXVH ,QGHSHQGHQW(FRQRPLF5HYLHZ 64:	
&(IRXQGWKDW WRWUDQVIRUPWKH1RUWKHUQHFRQRP\DQGVWDUWFORVLQJWKHJDS LQ
*9$SHUFDSLWDEHWZHHQWKH1RUWKDQGWKH5HVWRI(QJODQGLWLVQHFHVVDU\WRLQFUHDVHDFFHVV
WRHFRQRPLFRSSRUWXQLWLHVLQFOXGLQJHPSOR\PHQWDQGVNLOOVWUDLQLQJ
3ODFHTXDOLW\LVRIWHQEURNHQGRZQLQWRQHLJKERXUKRRGDPHQLW\HQYLURQPHQWFDWHJRULHVLQ+3
PRGHOV:HDLPWREULQJWKHVHWRJHWKHULQWRDVLQJOHVHWRIFDUHIXOO\VHOHFWHGYDULDEOHVZKLFK
GHVFULEH±DVEHVWZHFDQZLWKWKHDYDLODEOHGDWD±WKHDWWULEXWHVRIWKHORFDODUHDZKLFKWKH
HYLGHQFHLQGLFDWHVDUHYDOXHGLQWKHSURSHUW\PDUNHW7KLVLVOLNHO\WRLQFOXGHVFKRROVORFDO
IDFLOLWLHVJUHHQVSDFHXUEDQUHDOPDQGQRLVH	DLUSROOXWLRQ±DPRQJRWKHUSRWHQWLDOYDULDEOHV
:HKDYHWHVWHGZKHWKHUWKHVHYDULDEOHVSOD\DUROHLQWKHIRUPRIIRUH[DPSOH
± DQLQGLFDWRURITXDOLW\HJWKHOHYHORIQRLVHH[SRVXUHRUDLUTXDOLW\
± DVLPSOHGXPP\YDULDEOHEDVHGRQDQXQGHUVWDQGLQJRIFDWFKPHQWDUHDV

VLPLODUWRDQ/62$LQ(QJODQG86&HQVXV%ORFN*URXS WRSHRSOH/62$ WR
SHRSOH&RUWULJKWLQWHUSUHWHGWKHYDULDEOHDV³DSUR[\IRUSHUFHLYHGGLIIHUHQFHVLQQHLJKERUKRRG
TXDOLW\ DQG WR UHIOHFW WKH H[WHUQDO HIIHFWV DVVRFLDWHG ZLWK WKH LQFRPH OHYHO RI RQH¶V QHLJKERUV
1HLJKERUKRRG LQFRPH OHYHOVDUH IUHTXHQWO\DVVRFLDWHGZLWKFULPHUDWHVDQGVFKRROTXDOLW\  +LJK
LQFRPHQHLJKERUKRRGVWHQGWRKDYHEHWWHU ORFDOVFKRROVQHLJKERUKRRGVZLWK ORZHULQFRPHVWHQGWR
KDYHKLJKHUFULPHUDWHV´:HKDYHIRXQGWKDWZLWKJRRGHQRXJKGDWDLWLVSRVVLEOHWRVHSDUDWHVRPH
WKHVHHIIHFWVDQGWKH\DUHIRXQGLQWKHµ4¶RU3ODFH4XDOLW\FDWHJRU\QHYHUWKHOHVVLQFRPHUHPDLQVD
SRZHUIXOVRFLRHFRQRPLFYDULDEOHLQWKHPRGHO
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
± DGLVWDQFHZHLJKWHGIXQFWLRQVRWKDWWKHEHQHILWRIDQDPHQLW\LVJUHDWHULILWLV
FORVHU WR WKH KRPH ORFDWLRQ HJ :DON6FRUH ± H[SODLQHG LQ WKH DUWLFOH E\
&RUWULJKW
:HDLPHGWRWDNHDFFRXQWRISODFHTXDOLW\DWVWDWLRQVVLQFHSODFHPDNLQJDWPDMRUVWDWLRQVLV
D IHDWXUH RI 135 )RU SURSHUWLHV ORFDWHG QHDU WKH VWDWLRQ WKLV ZRXOG IHHG LQWR WKH PRGHO
WKURXJKWKHSODFHTXDOLW\YDULDEOHVIRUMRXUQH\VSDVVLQJWKURXJKWKHVWDWLRQDVDQLQWHUFKDQJH
EHWZHHQWUDLQVRUPRGHVWKLVFRXOGEH LQFRUSRUDWHG LQWKH MRXUQH\H[SHULHQFHHOHPHQWRI
JHQHUDOLVHGFRVW	DFFHVVLELOLW\8OWLPDWHO\WKHHYLGHQFHIRUWKLVZDVQRWVXIILFLHQWWKHW\SHV
RI LPSURYHPHQWV SURSRVHG LQ 135 JR EH\RQG ZKDW LV FRYHUHG E\ RXU GDWDVHW DQG DQ
DOWHUQDWLYHUHVHDUFKDSSURDFKZRXOGEHPRUHIUXLWIXOIRUWKLVTXHVWLRQ
0RGHO9DULDEOHV
2YHUDOOWKHYDULDEOHVLQWKHPRGHOLQFOXGHWKHIROORZLQJFDWHJRULHV
x 33ULFHYDULDEOHVVHH6HFWLRQ
x $$FFHVVLELOLW\YDULDEOHV6HFWLRQ
x 4 3ODFH TXDOLW\ YDULDEOHV QHLJKERXUKRRGDPHQLW\HQYLURQPHQW YDULDEOHV 6HFWLRQ

x %%XLOGLQJDQGSORWFKDUDFWHULVWLFV6HFWLRQ
x *6RFLRHFRQRPLFYDULDEOHVHJLQFRPH6HFWLRQ
x 66XSSO\GHPDQGEDODQFHYDULDEOHV6HFWLRQ
0RGHOOLQJSURFHVV 
7KHPRGHOOLQJSURFHVVLQFOXGHG
x DQ LQLWLDO PRGHO FRQWDLQLQJ D EDVLF VHW RI YDULDEOHV DFURVV WKH FDWHJRULHV DERYH
SUDJPDWLFDOO\XVLQJWKHGDWDZHKDGJDWKHUHGDWWKHVSDWLDOOHYHOVLQLWLDOO\DYDLODEOH
x WHVWLQJDOWHUQDWLYHIXQFWLRQDOIRUPV±LQWKH+3PRGHOZHH[SHFWHGWKHVHPLORJIRUP
WRSHUIRUPEHVWEDVHGRQERWKRXURZQSUHYLRXVH[SHULHQFHDQGWKHILQGLQJVLQWKH
ZLGHUOLWHUDWXUH
x YDULDEOH DGGLWLRQ DQG GHOHWLRQ ZLWK D YLHZ WR GHYHORSLQJ D PRGHO FRYHULQJ DOO WKH
YDULDEOHVWKDWZHZLVKWRWHVWIRUDVLJQLILFDQWUHODWLRQVKLSZLWKSURSHUW\SULFHV
x DGGLQJGDWDZKHUHQHFHVVDU\IRUH[DPSOHWRLQFUHDVHWKHDPRXQWRIVSDWLDOGHWDLO
x PRQLWRULQJ WKH JRRGQHVVRIILW DGMXVWHG 5 WUDWLRV DQG VLJQV RI FRHIILFLHQWV WKH
FRUUHODWLRQPDWUL[DQGRWKHUVWDWLVWLFV±DLPLQJWRGHYHORSDPRGHOZKLFKPHHWVRXU
PDLQFULWHULDDERYHHQGRI6HFWLRQ
x WKHVDPHEURDGSURFHVVKDVEHHQIROORZHGIRUHDFKRIWKHPRGHOW\SHVEHLQJWHVWHG
7DEOHVKRZVWKHVHTXHQFHRIPRGHOVSURGXFHG7KHUHVXOWVDUHSUHVHQWHGLQWKH
QH[WVHFWLRQRIWKHUHSRUW6HFWLRQ

 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH0RGHOOLQJVHTXHQFH
'DWH &URVV6HFWLRQDO
5HVLGHQWLDO
7LPH6HULHV
5HVLGHQWLDO
&URVV6HFWLRQDO
&RPPHUFLDO
-XO\ 0RGHO  
6HSW 0RGHO  
2FW 62%&0RGHO ,QLWLDO0RGHO 
1RY 3RVW62%&0RGHO p ,QLWLDO0RGHO
'HF 0RGHOD ,PSURYHG0RGHO 0RGHOV

7KURXJKWKLVSURFHVVZHKDYHH[SORUHGWKHSRWHQWLDOQRWRQO\WRRSWLPLVHWKHVHWRIYDULDEOHV
LQFOXGHGWKHLUVSHFLILFDWLRQVDQGWKHRYHUDOOIXQFWLRQDOIRUPEXWDOVRWRRSWLPLVHWKHVSDWLDO
GHWDLO LQ WKH GDWD DQG JUDGXDOO\ WR FRQYHUJH RQ D VHW RI PRGHOV ZKLFK VKHG OLJKW RQ WKH
TXHVWLRQVDERXWWUDQVSRUWDQGODQGYDOXHSRVHGDWWKHVWDUW6HFWLRQ
6SDWLDOVFDOH
,QWKLVUHSRUWUHIHUHQFHZLOOEHPDGHWRWKHVSDWLDOVFDOHRUOHYHORIVSDWLDOGHWDLO LQYDULRXV
GDWDVHWV7KLV LV UHOHYDQWEHFDXVHVRPHFKDUDFWHULVWLFVDUHYHU\ ORFDOLVHG±HJQRLVHDV
VKRZQLQWKH ORZHUULJKWSDQHORI)LJXUH±ZKLOVWVRPHGDWDPD\EHDYDLODEOHRQO\DWD
PRUHVSDWLDOO\DYHUDJHGOHYHOZLWKOHVVVSDWLDOGHWDLO)RUH[DPSOHPDQ\RIWKHYDULDEOHVDUH
RQO\DYDLODEOH IRU0LGGOH/D\HU6XSHU2XWSXW$UHDV062$RU/RZHU/D\HU6XSHU2XWSXW
$UHDV/62$VHH)LJXUH2EYLRXVO\WKHUHLVDULVNWKDWSURSHUW\FKDUDFWHULVWLFVZKLFK
FDQYDU\DORWRQDGHWDLOHGVSDWLDOOHYHODUHUHSUHVHQWHGE\PRUHDYHUDJHGDQGWKHUHIRUHOHVV
DFFXUDWH GDWDVHWV +RZ PXFK WKLV PDWWHUV IRU WKH HVWLPDWLRQ RI D KHGRQLF PRGHO LQ WKH
SURSHUW\ PDUNHW LV DQ HPSLULFDO TXHVWLRQ RQ ZKLFK ZH KDYH KDG WR IRFXV D FRQVLGHUDEOH
DPRXQWRIHIIRUW
7KH OHYHORIVSDWLDOGHWDLODOVRREYLRXVO\KDV LPSOLFDWLRQV IRU WKHVL]HRIGDWDVHWVDQGWKH
FRPSXWLQJSRZHUUHTXLUHGWRHVWLPDWHPRGHOV7DEOHVXPPDULVHVWKHQXPEHURIVSDWLDO
XQLWVLQWKH7I1DUHD
7DEOH1XPEHURIXQLWVDWGLIIHUHQWVSDWLDOVFDOHVLQWKH7I1$UHD
6SDWLDO8QLW 1XPEHULQ7I1$UHD
062$RU=RQHVDVXVHGLQ1R506PRGHO 
/62$ 
2$ 
3RVWFRGH 
6WUHHW$GGUHVV DSSUR[LPDWHO\
1RWHEDVHGRQQXPEHURIGZHOOLQJV0+&/*7DEOHKWWSVZZZJRYXNJRYHUQPHQWVWDWLVWLFDO
GDWDVHWVOLYHWDEOHVRQGZHOOLQJVWRFNLQFOXGLQJYDFDQWV

 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH/RFDOJHRJUDSKLHVDQGVSDWLDOVFDOHV±062$/62$NPVTXDUHFHOOV'HIUD
3&0PRGHORIDLUTXDOLW\DQGPVTXDUHFHOOV(1'1RLVHGDWD


3URSHUW\SULFH
7KHGHSHQGHQWYDULDEOHLVSURSHUW\SULFH'DWDRQSURSHUW\SULFHVZDVJDWKHUHGDVIROORZV
x 5HVLGHQWLDOSURSHUW\/DQG5HJLVWU\3ULFH3DLGGDWDSURYLGHVDFRPSUHKHQVLYHGDWDVHW
RI WUDQVDFWLRQSULFHV IRU WKHSHULRGE\VWUHHWDGGUHVVZKLFKDOORZV IRU
GHWDLOHGPDWFKLQJWRRWKHUGDWD
x &RPPHUFLDO SURSHUW\7KH GDWD LVPRUH UHVWULFWLYH± FRPPHUFLDOO\ DYDLODEOH GDWD LV
SULPDULO\ IRU DVNLQJ UHQWV UHQWV SDLG DUH QRW DOZD\V DYDLODEOH EXW LQFOXGHV TXDOLW\
UDWLQJVZKLFKKDYHDVXEVWDQWLDO LPSDFWRQUHQWV0HDQZKLOHRIILFLDO92$GDWDDUH
KDUGHUWRREWDLQGDWDKDYHEHHQUHTXHVWHGDQGODFNDTXDOLW\UDWLQJEXWDUHIRUUHQWV
SDLG$VDUHVXOWWKHSURWRW\SHFRPPHUFLDOPRGHOLVEDVHGRQDUHODWLYHO\VPDOOVDPSOH
VL]H
$IWHUFOHDQLQJWKHGDWDWKHQXPEHUVRIREVHUYDWLRQVXVHGLQHDFKPRGHODUHLQWKHFURVV
VHFWLRQDOUHVLGHQWLDOPRGHOLQGLYLGXDOSURSHUWLHVDOOIRUWKH\HDULQWKHWLPH
VHULHV UHVLGHQWLDO PRGHO  /62$ DYHUDJH SULFHV  ZKLOH WKH SURWRW\SH
FRPPHUFLDOPRGHOXVHVMXVWREVHUYDWLRQVDQGLWVUHVXOWVVKRXOGWKHUHIRUHEHWUHDWHGDV
LQGLFDWLYHSHQGLQJH[SDQVLRQRIWKHVDPSOH
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
$FFHVVLELOLW\
$VGHVFULEHGLQWKHWKHRU\VHFWLRQ6HFWLRQRXUVWDUWLQJK\SRWKHVLVLVWKDWDFFHVVLELOLW\WR
RSSRUWXQLWLHVDGGVWRWKHYDOXHRIDSURSHUW\LQSDUWLFXODUDFFHVVLELOLW\WRMREVDQGVNLOOVLH
VWXG\DQG WUDLQLQJRSSRUWXQLWLHV$FFHVV WRRWKHURSSRUWXQLWLHV LV WUHDWHGDVSDUWRI µ3ODFH
TXDOLW\¶LQ6HFWLRQ,QWKHPRGHOZHKDYHWKHUHIRUHIRFXVHGRQ
x UHSUHVHQWLQJDFFHVVLELOLW\WRHPSOR\PHQWXVLQJSROLF\UHOHYDQWYDULDEOHVWKDWWDNHDFFRXQW
RI
R HPSOR\PHQWORFDWLRQVDFURVVWKH1RUWK±ZHKDYHXVHGDQHPSOR\PHQWSRWHQWLDOLW\
PHDVXUH IXUWKHU GHYHORSLQJ WKH PHDVXUH XVHG E\ $KOIHOGW  WR SURYLGH D
FRPSRVLWH PHDVXUH RI DFFHVVLELOLW\ IURP UHVLGHQWLDO ORFDWLRQV WR HPSOR\PHQW
ORFDWLRQVDFURVVWKHVWXG\DUHD
R WKH PDLQ FRPSRQHQWVRI DFFHVVLELOLW\ IURPD UHVLGHQWLDO ORFDWLRQ WRHPSOR\PHQW
RSSRUWXQLWLHV LQFOXGLQJ WUDYHO WLPH FRVW DQG RWKHU JHQHUDOLVHG FRVW HOHPHQWV
FURZGLQJDQGUHOLDELOLW\VHH%R[
± E\PDLQPRGHUDLOFDURWKHU37EXVZDON
± WDNLQJQRWHRIDFFHVVHJUHVVQHHGV±HJQRWHWKDWDFFHVVIURPWKHKRPH
ORFDWLRQWRWKHUDLOVWDWLRQLVSRWHQWLDOO\DQLPSRUWDQWGLIIHUHQWLDWRUDQGZLOO
EHPRGHOOHGVSHFLILFDOO\
± IRUSURSHUWLHVORFDWHGLQFLW\FHQWUHVDQGQHDUWRRWKHUHPSOR\PHQWFHQWUHV
ZDONLVDYLDEOHPDLQPRGHZKLFKPD\LQIOXHQFHSURSHUW\SULFHVWKHUHZDV
VRPHHYLGHQFHRIWKLVLQSUHYLRXVSURWRW\SHPRGHOVHJ;XH
x H[SORULQJ ZKHWKHU DFFHVV WR VNLOOV WUDLQLQJ ORFDWLRQV LQFOXGLQJ +LJKHU DQG )XUWKHU
(GXFDWLRQDQGRWKHUWUDLQLQJFHQWUHVLQIOXHQFHVSURSHUW\YDOXH
%R[6FRSHRIµDFFHVVLELOLW\¶

1RWHWKDWLQSUDFWLFHWKHUHKDYHEHHQEDUULHUVWRPHDVXULQJPRQH\FRVWIRUWKHVHMRXUQH\V±
VSHFLILFDOO\ IRU UDLO ± DQG DV D UHVXOW WKH PRGHOV UHO\ RQ JHQHUDOLVHG MRXUQH\ WLPH *-7
FRPSULVLQJWKHRWKHUFRPSRQHQWVRIµTXDOLW\RIDFFHVV¶LQ%R[$GLVWDQFHEDVHGHVWLPDWHRI
UDLOIDUHVZDVFRQVLGHUHGKRZHYHUWKLVZRXOGDGGOLWWOHWRWKHXVHIXOQHVVRIWKHUHVXOWV2QH
IXWXUHHQKDQFHPHQWRIWKHPRGHOFRXOGEHWRGHYHORSPRQH\FRVWHVWLPDWHVIRUHDFKPRGH
)RUQRZWKHSDUDPHWHUHVWLPDWHVIRUUDLOFDUDQGZDONLQWKHPRGHOVUHSRUWHGIURPWKLVVWXG\
WDNHDFFRXQWRIWKHFRVWVRIWKHVHPRGHVLPSOLFLWO\UDWKHUWKDQH[SOLFLWO\

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
7KHPRGHEDVHGPRGHO
$JUDYLW\PRGHOEDVHGDFFHVVLELOLW\LQGLFDWRUKDVEHHQFDOFXODWHGIRUWKUHHNH\PRGHV5DLO
&DUDQG:DON)XUWKHUWHVWVUHODWLQJWRWKHEXVPRGHDUHGHVFULEHGLQ6HFWLRQ,QHDFK
FDVHWKHVWDUWLQJSRLQWIRUFDOFXODWLQJDFFHVVLELOLW\LVWKHJHQHUDOIRUPXODJLYHQLQVHFWLRQܣ௜ ൌ ݂ሺܩܬܥ௜௝௠ǡ ܧ ௝ܱ ǡ ܵ ௝ܱሻ       
ZKHUH WKH DFFHVVLELOLW\DW ORFDWLRQ L ܣ௜ LVD IXQFWLRQRIJHQHUDOLVHG MRXUQH\FRVW RU WLPH
EHWZHHQ LDQGORFDWLRQVME\PRGHPDVZHOODVWKHHPSOR\PHQWDQGVNLOOVRSSRUWXQLWLHVDW
ORFDWLRQVM
,QHDFKFDVHDVHSDUDWHGDWDVHWLVXVHGIRU*-&RULQIDFW*-7,QLWLDOO\WKHVHGDWDVHWVZHUH
DW062$OHYHO±ZRUNWRLQFUHDVHWKHOHYHORIVSDWLDOGHWDLOZDVXQGHUWDNHQRYHUWKHFRXUVHRI
$XJXVW1RYHPEHUVXFKWKDWIRU5DLOWKHILQDOOHYHORIGHWDLOZDV2$DWWKHSURSHUW\LWR
/62$IRUGHVWLQDWLRQVM
x 5DLO ± ]RQHWR]RQH  MRXUQH\ WLPH -7 RXWSXWV IURP 7I1¶V 1R506 PRGHO
FRYHULQJDFFHVVHJUHVV WLPH LQLWLDOZDLW WLPH LQYHKLFOH WLPH LQWHUFKDQJH WLPH
GHOD\WLPHDQGFURZGLQJSHQDOW\:HLJKWVKDYHEHHQDSSOLHGWRHOHPHQWVRIWKH
-7 LQDFFRUGDQFHZLWK WKH ODWHVWYHUVLRQRI WKHUDLO LQGXVWU\3DVVHQJHU'HPDQG
)RUHFDVWLQJ +DQGERRN 5'*  $FFHVV DQG HJUHVV WLPHV KDYH EHHQ
UHFDOFXODWHGVRWKDWWKH\UHODWHDVFORVHO\DVSRVVLEOHWRWKHORFDWLRQRIDSDUWLFXODU
SURSHUW\LQVWHDGRIUHO\LQJRQWKH062$FHQWURLGV
x &DU±SHDNWUDYHOWLPHVWDNLQJREVHUYHGWUDIILFVSHHGVLQWRDFFRXQW±WKHVHVSHHGV
DUH EDVHG RQ 7UDIILF0DVWHU GDWD ± DW 062$ WR 062$ OHYHO ZKLFK VKRXOG EH
DGHTXDWHIRU&DU
x :DON±DOWKRXJKLQLWLDOO\DW062$OHYHOWKHDGGLWLRQDOZRUNKDVEHHQFRPSOHWHGWR
SURGXFH /62$WR/62$ ZDON WLPHV DVVXPLQJ DQ DYHUDJH VSHHG RI NPK
7HVWLQJVKRZHG WKDW WKHQHZ:DON$FFHVV /62$YDULDEOHKDUGO\ FKDQJHV WKH
PRGHORXWFRPHVLQJHQHUDOFRPSDUHGZLWKWKHHDUOLHUPRGHO0RGHOKRZHYHU
WKH5DLO$FFHVVYDULDEOHKDVQRZDVLJQLILFDQWO\KLJKHUFRHIILFLHQW7KLVPD\EH
UHODWHGWRDUHGXFWLRQLQFRUUHODWLRQEHWZHHQWKH:DONDQG5DLOYDULDEOHVZKLFKLV
REVHUYHGZKHQWKHVSDWLDOVFDOHLVFKDQJHG0RGHOILWUHPDLQVSUDFWLFDOO\WKHVDPH
(PSOR\PHQWRSSRUWXQLWLHVLQHDFK/62$ܧ௝KDYHEHHQFDOFXODWHGXVLQJWKH+6/1DWLRQDO
3RSXODWLRQ'DWDEDVHWRSURYLGHWKHTXDQWLWLHVDQGORFDWLRQVRIHPSOR\PHQWWKH+6/GDWDVHW
LVDW/62$OHYHOVRLWZDVDJJUHJDWHGIRUWKHLQLWLDOPRGHOVDW062$OHYHO7KHVWXG\DUHDIRU
WKHSXUSRVHRIFDOFXODWLQJHPSOR\PHQWRSSRUWXQLWLHVLVGHILQHGDVWKH7I1DUHDSOXVDNP
EXIIHURXWVLGHWKH7I1ERXQGDU\ZKHUHUHVLGHQWVRIWKH7I1DUHDDUHDVVXPHGWREHDEOHWR
FRQVLGHUHPSOR\PHQWRSSRUWXQLWLHV
$QXPEHURIDSSURDFKHVH[LVWIRUDVVHVVLQJWKHDFFHVVWRHPSOR\PHQWSRWHQWLDOIURPHDFK
ORFDWLRQIRUDQRYHUYLHZVHH+DQG\DQG1LHPHLHU,QDSRO\FHQWULFDUHDVXFKDVWKH
1RUWKRI(QJODQGDJUDYLW\EDVHGPRGHOZLOODOORZDUHVLGHQWDWRULJLQLWRSRWHQWLDOO\DFFHVV
WKH HPSOR\PHQW LQ DQ\ GHVWLQDWLRQ ]RQH VXEMHFW WR WKHLU WUDYHO EXGJHW FRQVWUDLQW %URDGO\
VSHDNLQJHPSOR\PHQWWKDWLVHDVLO\DFFHVVLEOHWRDQRULJLQZLOOEHPRUHKLJKO\ZHLJKWHGWKDQ
HPSOR\PHQW WKDW LV OHVVDFFHVVLEOH7KLVFDOFXODWLRQRYHUDOOGHVWLQDWLRQV IRUHDFKRULJLQ LV

]RQHVLQWKH1R506PRGHOGRQRWFRUUHVSRQGH[DFWO\WR062$VEXWLQPRVWFDVHVDUHYHU\VLPLODU
WR062$V
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
FDOOHG WKH HPSOR\PHQW SRWHQWLDOLW\ (3 ,Q RXU FDVH WKH IXQFWLRQ LV GHILQHG WR EH JHQHUDO
DFURVVPRGHVܧ ௜ܲ௠ ൌ  ? ܧ௝݁ఈ೘ீ௃்೔ೕ೘௝        
 ZKHUHܧ ௜ܲ௠LVWKHHPSOR\PHQWSRWHQWLDOLW\IRURULJLQLDQGPRGHPRULJLQVDUHZLWKLQWKH7I1DUHDܧ௝LVWKHQXPEHURIMREVREVHUYHGDWGHVWLQDWLRQMߙ௠ LV D PRGHVSHFLILF SDUDPHWHU UHIHUUHG WR DV WKH GHWHUUHQFH SDUDPHWHU ZKLFKGHILQHVKRZHPSOR\PHQWLVGLVFRXQWHGDVDIXQFWLRQRI*-7EHWZHHQLDQGMܩܬ ௜ܶ௝௠LVWKHJHQHUDOLVHGMRXUQH\WLPHEHWZHHQRULJLQDQGGHVWLQDWLRQXVLQJPRGHP
3UHYLRXV UHVHDUFK KDV HVWLPDWHG GHWHUUHQFH SDUDPHWHUV IRU D VLQJOH PRGH DV SDUW RI WKH
UHJUHVVLRQHVWLPDWLRQHJ$KOIHOGW+RZHYHULQWKLVVWXG\WKHGHWHUUHQFHSDUDPHWHU
LVHVWLPDWHGVHSDUDWHO\IRUHDFKPRGHEDVHGXSRQ]RQHWR]RQH*-7FRPELQHGZLWKREVHUYHG
WUDYHO GHPDQG IRU WKDW PRGH IURP WKH  FHQVXV 7DEOH :8(: 7KLV UHVXOWV LQ D
µZLOOLQJQHVVWRWUDYHO¶IXQFWLRQIRUHDFKPRGHZKLFKFDQEHXVHGLQWKHHPSOR\PHQWSRWHQWLDOLW\
IXQFWLRQIRUWKDWPRGH7KHVKDSHRIWKHFXUYHLQ)LJXUHEHORZLVVLPLODUWRWKHQHJDWLYH
H[SRQHQWLDODVLVFRPPRQO\XVHGEXWKDVEHHQFDOLEUDWHGWRDWZRSDUDPHWHUIXQFWLRQVR
WKDWHTXDWLRQEHFRPHVܧ ௜ܲ௠ ൌ  ? ቀܧ௝൫ ? െ ఈ݁భ೘ீ௃்೔ೕ೘ ఈమ೘൯ቁ௝       
1RWHWKHDGGLWLRQRIWKHPRGHVSHFLILFSDUDPHWHUߙଶ௠
$QDGYDQWDJHRIWKLVDSSURDFKLVWKDWLW LVFDOLEUDWHGRQREVHUYHGGDWDDQGWKHUHIRUHRIIHUV
JUHDWHU DFFXUDF\ FRPSDUHG WR XVLQJ SDUDPHWHU YDOXHV IURP WKH OLWHUDWXUH 7KH UHVXOW RI
DSSO\LQJ WKLV IXQFWLRQ WR DOO RULJLQ ]RQHV WRJHWKHU ZLWK 1R506EDVHG *-7 DQG +6/
HPSOR\PHQWGDWDLVVKRZQLQ)LJXUHZKLFKLVGUDZQDW062$OHYHO

 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH'HWHUUHQFHIXQFWLRQIRU5DLODFFHVVLELOLW\WRHPSOR\PHQWEDVHGRQ&HQVXVGDWD


7XUQLQJWR6NLOOVDQDWWHPSWZDVPDGHWRHVWLPDWHDPRGHOZKHUH$FFHVVWR+LJKHU(GXFDWLRQ
+( RSSRUWXQLWLHV ZDV LQFOXGHG DORQJVLGH $FFHVV WR (PSOR\PHQW KRZHYHU WKLV ZDV
XQVXFFHVVIXO6WURQJFRUUHODWLRQEHWZHHQ WKHDFFHVVLELOLW\PHDVXUHV IRUDFFHVV WR+(DQG
DFFHVVWRHPSOR\PHQWPDGHLWLPSRVVLEOHWRLQFOXGHERWKLQWKHPRGHOZLWKFRUUHFWVLJQVDQG
VDWLVIDFWRU\WUDWLRVWKHXQGHUO\LQJFRUUHODWLRQEHWZHHQWKH*-7DQGGHWHUUHQFHIXQFWLRQVLV
SHUIHFWRIFRXUVH,QVWHDGLWZDVIRXQGWREHSRVVLEOHWRHVWLPDWHPRGHOVZKLFKLQFOXGHGWKH
QXPEHU RI 6WXGHQWV UHVLGHQW LQ WKH VDPH /62$ DV WKH SURSHUW\ L FRXQWHG DV WHUP WLPH
UHVLGHQWVWXGHQWVZKLFKZHLQWHUSUHWDVDURXJKSUR[\IRUDFFHVVLELOLW\WRVWXG\RSSRUWXQLWLHV
WKHQXPEHURIVWXGHQWVEHLQJUHODWHGWRWKHQXPEHURIVWXGHQWSODFHVDYDLODEOHLQDORFDWLRQ
 
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
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH5DLODFFHVVLELOLW\ WRHPSOR\PHQW LQ WKH7I1DUHDEDVHGRQ1R506+6/DQG
&HQVXVGDWD%DVHVFHQDULR


WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
3ODFHTXDOLW\
7KLVLVQRWWKHPDLQIRFXVRIWKHPRGHO,WVLQFOXVLRQLVSDUWO\LWRHQVXUHWKDWNH\YDULDEOHV
ZKLFK FHUWDLQO\ YDU\ DFURVV WKH VWXG\ DUHD DQG PD\ KDYH FKDQJHG RYHU WLPH DQG PD\
WKHUHIRUHKHOSWRH[SODLQWKHSDWWHUQRISURSHUW\SULFHVDUHDGGUHVVHGZKHUHDSSURSULDWHDQG
SDUWO\ LL WRKHOSHQDEOHDQ\SODFHTXDOLW\ LPSURYHPHQWVDVSDUWRI WKH135SURMHFW±HJ
DWDURXQGVWDWLRQV±WREHHYDOXDWHGGHSHQGHQWRQWKHPRGHORXWFRPHVZKLFKYDULDEOHVDUH
VLJQLILFDQWDQGZKHWKHUWKH\FRUUHVSRQGZLWKWKHYDULDEOHVZKLFKZRXOGEHLQIOXHQFHGE\WKH
135RQRIIVWDWLRQSODFHTXDOLW\ZRUN
7KURXJKWKLV6WXG\LQFOXGLQJWKHPRGHOOLQJUHVXOWVWKH$GYLVRU\3DQHOGLVFXVVLRQVDQGIROORZ
XS PHHWLQJV LW KDV EHFRPH FOHDU WKDW VSDWLDO VFDOH LV NH\ $FURVV WKH PDLQ SODFH TXDOLW\
DVSHFWVZHKDYHEHHQIRFXVLQJRQ±LQFOXGLQJDLUTXDOLW\QRLVHJUHHQVSDFHFULPHOHYHODQG
VFKRROTXDOLW\HWF±WKHUHDUHVXEVWDQWLDOVWUHHWE\VWUHHWYDULDWLRQV6WUHHWVPD\EHDVOLWWOH
DVPDSDUWZKLOVWWKHGDWDXVHGLQSUHYLRXV+3PRGHOVLVVRPHWLPHVDWP+H[FHOO
OHYHORUHYHQNPVTXDUHV:HKDYHPDGHWKHEHVWXVHZHFDQRIWKHGDWDWKDWLVDYDLODEOH
7KHUHLVFRQVLGHUDEOHVFRSHIRULPSURYHPHQWKHUHUHTXLULQJIUHVKPRGHOOLQJRUPHDVXUHPHQW
DSSURDFKHVWRJHQHUDWHWKHGDWDWKDWLVUHTXLUHG
$LUTXDOLW\
2XWSXWVRI'HIUD
V3ROOXWLRQ&OLPDWH0DSSLQJ3&0ZHUHXVHGIRUWKHFDOFXODWLRQRIDLUTXDOLW\
IRUHDFKSURSHUW\)LJXUH3&0LVDFROOHFWLRQRIPRGHOVIRUSHUSROOXWDQWGHVLJQHGWRIXOILO
SDUWRIWKH8.
V(8'LUHFWLYH(&UHTXLUHPHQWVWRUHSRUWRQWKHFRQFHQWUDWLRQVRI
SDUWLFXODUDWPRVSKHULFSROOXWDQWV ,WSURYLGHVRXWSXWVRQDNP[NPJULGRIEDFNJURXQG
FRQGLWLRQVSOXVDURXQGUHSUHVHQWDWLYHURDGVLGHYDOXHV8.ZLGHPDSVDUHDYDLODEOHIRU
12[DV1230DQG30IRUWKHFXUUHQWUHIHUHQFH\HDULQWHUPVRIDQQXDODYHUDJH
FRQFHQWUDWLRQV 'HWDLOHG PRGHOOLQJ PHWKRGRORJ\ FDQ EH IRXQG LQ 5LFDUGR (QHUJ\ 	
(QYLURQPHQW
9DOXHV RI DQQXDO DYHUDJH FRQFHQWUDWLRQV RI 12 30 DQG 30 ZHUH DVVLJQHG WR HDFK
SURSHUW\E\RYHUOD\LQJWKHFRQFHQWUDWLRQPDSVRQWRORFDWLRQSRLQWVRISURSHUWLHVLQ*,6)RU
WKLV PRGHO FHQWURLGV RI SRVW FRGH XQLWV ZKHUH WKH SURSHUWLHV ZHUH ORFDWHG ZHUH XVHG DV
SURSHUW\ORFDWLRQSRLQWV
/LPLWDWLRQVRIWKH'HIUD3&0GDWDDUHWKDWLWVVSDWLDOUHVROXWLRQLVYHU\ORZDWNP[NPDQG
LWLVRQO\DYDLODEOHIRU$UFKLYHGDLUTXDOLW\GDWDVHWVDUHEDVHGRQSDVW\HDUHPLVVLRQV
IDFWRUV DQG XVHG GLIIHUHQW PRGHOOLQJ PHWKRGRORJLHV ZKLFK PDNHV FRPSDULVRQV RYHU WLPH
SUREOHPDWLF
2QHUHDVRQIRUFDXWLRQZLWKDLUTXDOLW\DVDQH[SODQDWRU\YDULDEOHLQDQ+3PRGHORISURSHUW\
SULFHV LV WKH GLIILFXOW\ WKDW SHRSOH KDYH GHWHFWLQJ VRPH SROOXWDQWV ± SDUWLFXODUO\ 12[ DQG
XOWUDILQH SDUWLFOHV HJ VHH 3DDV HW DO  DOWKRXJK RWKHU SROOXWDQWV VXFK DV ODUJHU
SDUWLFXODWHV30VGRVHHPWREHSHUFHSWLEOH1LNRORSRORXHWDO

 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH2XWSXWVRI'HIUD
V3ROOXWLRQ&OLPDWH0DSSLQJ3&0IRU12DQG30

1RLVH
7KHUHLVZLGHVSUHDGHYLGHQFHRIQRLVHEHLQJSHUFHLYHGE\UHVLGHQWVDQGLQIOXHQFLQJSURSHUW\
SULFHV HJ OLWHUDWXUH UHYLHZHG LQ 1HOOWKRUS HW DO  3RWHQWLDOO\ QRLVH LV LQIOXHQWLDO
DORQJVLGHDLUTXDOLW\±SDUWLFXODUO\LIWKHVSDWLDOSDWWHUQRILPSDFWVGLIIHUVDWWKHVSDWLDOVFDOH
FRYHUHGE\WKHGDWD,WLVLPSRUWDQWWRFDSWXUHWKHEHQHILWVRISUR[LPLW\WRORFDOIDFLOLWLHVVXFK
DVVKRSVDQGVHUYLFHVVHSDUDWHO\VHH6HFWLRQRWKHUZLVHWKHUHLVULVNWKDWWKHQRLVH
YDULDEOHZLOOSLFNXSSUR[LPLW\WRHFRQRPLFDFWLYLWLHVSUR[LHGWRVRPHH[WHQWE\WUDIILFDQGRWKHU
QRLVHVRXUFHV
)RUWKLVPRGHORXWSXWVRI'HIUD¶VVWUDWHJLFQRLVHPDSSLQJIRUWKH\HDUZHUHXVHGIRUWKH
FDOFXODWLRQRIQRLVHH[SRVXUHDWHDFKSURSHUW\)LJXUH7KHVWUDWHJLFQRLVHPDSSLQJZDV
GHYHORSHGDVSDUWRI LPSOHPHQWLQJWKH(QYLURQPHQWDO1RLVH'LUHFWLYHDQGHVWLPDWHGQRLVH
IURP PDMRU URDG DQG UDLO VRXUFHV DFURVV (QJODQG LQ  ZLWK QRLVH IURP PDMRU DLUSRUWV
PDSSHGVHSDUDWHO\E\ UHOHYDQWDLUSRUWRSHUDWRUV)RU URDGDQG UDLOQRLVHV WKHPDSVZHUH
SXEOLVKHGDWP[PVSDWLDOUHVROXWLRQIRUGLIIHUHQWQRLVHLQGLFDWRUVDQQXDODYHUDJH
/'(1/$HTKUDQG/QLJKW'HWDLOHGPRGHOOLQJPHWKRGRORJ\FDQEHIRXQGLQ'HIUD
9DOXHVRIDQQXDODYHUDJH/GHQRI URDGDQGUDLOQRLVHVZHUHDVVLJQHGWRHDFKSURSHUW\E\
RYHUOD\LQJWKHQRLVHPDSVRQWRORFDWLRQSRLQWVRISURSHUWLHVLQ*,6&HQWURLGVRISRVWFRGH
XQLWVZKHUHWKHSURSHUWLHVZHUHORFDWHGZHUHXVHGDVSURSHUW\ORFDWLRQSRLQWV
'HIUDVWUDWHJLFQRLVHPDSVKDYHDKLJKVSDWLDOUHVROXWLRQRIP[P+RZHYHUWKH\DUH
RQO\DYDLODEOHIRURQO\FRYHUPDMRUDQGVRPHPLQRUURDGVDQGUDLOZD\VDQGRQO\PDS
QRLVHOHYHOVDERYHG%$%HWWHUQRLVHPDSVRUQRLVHOHYHOVDWJLYHQUHFHLYHUSRLQWVFDQ
EHSURGXFHGXVLQJFRPPHUFLDOQRLVHPRGHOOLQJVRIWZDUH+RZHYHUOLNHGLVSHUVLRQPRGHOOLQJ
IRUDLUTXDOLW\WKHQRLVHPRGHOOLQJDSSURDFKUHTXLUHVKLJKTXDOLW\WUDIILFGDWDZKLFKFDQEHD
SUREOHPIRUDODUJHVWXG\DUHDFRQVLGHULQJGDWDDYDLODELOLW\DQGFRPSXWDWLRQDOFRVW
 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH  2XWSXWV RI 'HIUD VWUDWHJLF QRLVH PDSSLQJ  IRU URDG DQG UDLO QRLVH LQ /GHQ
VKRZLQJ/HHGVGHWDLO

*UHHQVSDFH
*UHHQVSDFHGDWDZDVREWDLQHGIURPWKH0DVWHU0DS*UHHQVSDFH/D\HUZKLFKFRYHUVYDULRXV
W\SHVRIJUHHQVSDFHLQFOXGLQJSXEOLFSDUNVDQGJDUGHQVSULYDWHJDUGHQVSOD\LQJILHOGVSOD\
VSDFHVDOORWPHQWVUHOLJLRXVJURXQGVRXWGRRUVSRUWVIDFLOLWLHVZRRGODQGVRSHQQDWXUDODQG
VHPLQDWXUDO ODQGV HWF 7\SHV RI JUHHQVSDFHV FRQVLGHUHG LQ PRGHO GHYHORSLQJ DUH
FDWHJRULVHGDQGOLVWHGEHORZZLWKH[DPSOHVVKRZQLQ)LJXUH
x 3DUNVDQGJDUGHQV±LQFOXGLQJSXEOLFSDUNVDQGJDUGHQV
x 3OD\LQJILHOGVDQGSOD\VSDFHV±LQFOXGLQJSOD\LQJILHOGVSOD\VSDFHVERZOLQJJUHHQV
DQGRWKHUPDLQWDLQHGRSHQILHOGVIRUJHQHUDODFWLYLWLHV
x 2SHQQDWXUDOODQGV±LQFOXGLQJZRRGODQGVRSHQQDWXUDODQGVHPLQDWXUDOODQGV
2WKHUJUHHQVSDFHVVXFKDVDOORWPHQWV VFKRROJURXQGV LQVWLWXWLRQDOJURXQGVDQG UHOLJLRXV
JURXQGVZHUHQRW LQFOXGHGDVWKH\ZRXOGEHFRUUHODWHGZLWKSUR[LPLWLHVWRFHUWDLQIDFLOLWLHV
DQGVHUYLFHVDQGPDQ\RIWKHPDUHQRWRSHQWRRUXVHGE\WKHJHQHUDOSXEOLF
*UHHQVSDFHYDULDEOHVLQLWLDOO\FDOFXODWHGLQFOXGHDUHDVRIJUHHQVSDFHVRIHDFKFDWHJRU\ZLWKLQ
óPLOHDQGPLOHUDGLXVHVDUHDVRIDQGURDGGLVWDQFHVWRWKHQHDUHVWSDUNVJDUGHQVDQG
WKH QHDUHVW  SOD\LQJ ILHOGVVSDFHV ZKLFK DUH W\SLFDOO\ XVHG LQ OLWHUDWXUH *UHDWHU /RQGRQ
$XWKRULW\.RQJHWDO3DQGXURDQG9HLH7DOHQ:HIXUWKHUDSSOLHG
DGHWHUUHQFH IXQFWLRQ )LJXUH WR WKHGLVWDQFHEDVHGYDULDEOHV WRDFFRXQW IRU WKHQRQ
OLQHDUUHODWLRQVKLSVIRXQGEHWZHHQSURSHUW\SULFHDQGSUR[LPLW\WRSXEOLFVHUYLFHVDQGIDFLOLWLHV
&RUWULJKW'HEUH]LRQHWDO7KLVGHWHUUHQFHIXQFWLRQZDVEDVHGRQWKHVDPH
IXQFWLRQDOIRUPDVWKHRQHVIRU$FFHVVLELOLW\WR(PSOR\PHQWEXWFDOLEUDWHGWRDQµDFFHVVWR
ORFDOIDFLOLWLHV¶FRQWH[WXVLQJ'I7MRXUQH\WLPHVWDWLVWLFVDQGRWKHUGDWD
 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH([DPSOHVRIJUHHQVSDFHW\SHVFRQVLGHUHGLQPRGHOGHYHORSPHQW±WRSOHIWSDUN
ERWWRPOHIWZRRGODQGWRSULJKWSOD\LQJILHOGERWWRPULJKWSOD\VSDFH

)LJXUH'HWHUUHQFHIXQFWLRQIRUDFFHVVWRJUHHQVSDFHV

 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
6FKRROV
6FKRROYDULDEOHVFRQVLVWRIWZRW\SHVLSXSLOSHUIRUPDQFHE\/62$RIUHVLGHQF\RULLTXDOLW\
RIVFKRROVQHDUWRSURSHUW\L)RUSXSLOSHUIRUPDQFHYDULDEOHVXVHGZHUHWKHDYHUDJHSRLQW
VFRUHVRI.H\6WDJHSULPDU\DQG.H\6WDJHVHFRQGDU\RIWKHSXSLOVUHVLGLQJLQHDFK
/62$LQWKHDFDGHPLF\HDUSXEOLVKHGE\WKH'HSDUWPHQWIRU(GXFDWLRQ)RUTXDOLW\
RIQHDUE\VFKRROVYDULDEOHVFRQVLGHUHGLQFOXGH2IVWHGUDWLQJVRIDQGURDGGLVWDQFHVWRWKH
QHDUHVWSULPDU\VFKRROVDQGWKHQHDUHVWVHFRQGDU\VFKRROVURDGGLVWDQFHVWRWKHQHDUHVW
2IVWHGRXWVWDQGLQJSULPDU\VFKRRODQGWRWKHQHDUHVW2IVWHGRXWVWDQGLQJVHFRQGDU\VFKRRO
:H IXUWKHU DSSOLHG GHWHUUHQFH IXQFWLRQV )LJXUH  WR WKH GLVWDQFHEDVHG YDULDEOHV WR
DFFRXQWIRUSRVVLEOHQRQOLQHDUUHODWLRQVKLSVEHWZHHQGLVWDQFHWRVFKRROVDQGSURSHUW\SULFH
$JDLQWKHVHZHUHEDVHGRQWKH$FFHVVLELOLW\GHWHUUHQFHIXQFWLRQVEXWUHFDOLEUDWHGXVLQJ'I7
VWDWLVWLFVRQMRXUQH\WLPHVWR3ULPDU\DQG6HFRQGDU\VFKRROVLQWKH1RUWK
)LJXUH'HWHUUHQFHIXQFWLRQVIRUDFFHVVWRVFKRROV

/RFDOVHUYLFHVDQGWRZQFHQWUHV
$FFHVVLELOLW\WRRWKHUORFDOVHUYLFHVDQGWRZQFHQWUHVZDVXVHGDVDIXUWKHUVHWRIGHVFULSWRUV
RISODFHTXDOLW\ZKLFKPHDVXUHWKHSURYLVLRQRIDPHQLWLHVDQGNH\VHUYLFHVLQWKHORFDODUHD
DQGDUH GLIIHUHQW IURPDFFHVVLELOLW\ WRHPSOR\PHQW RSSRUWXQLWLHV DQG VNLOOV DVGHVFULEHG LQ
6HFWLRQ)RUORFDOVHUYLFHVWKHYDULDEOHVXVHGLQFOXGHURDGGLVWDQFHVIRUZDONLQJF\FOLQJ
RUGULYLQJWRWKHQHDUHVWVXSHUPDUNHW*3EDQNDQGSRVWRIILFHZLWKGHWHUUHQFHIXQFWLRQV
DSSOLHG)LJXUH
)RUWRZQFHQWUHV WUDYHO WLPHWRWKHQHDUHVW WRZQFHQWUHE\ZDONDQGRUSXEOLFWUDQVSRUWIRU
HDFK/62$REWDLQHGIURP'I7¶VMRXUQH\WLPHVWDWLVWLFVZDVXVHGDQGDOVRZLWKGHWHUUHQFH
IXQFWLRQVDSSOLHG)LJXUH7KHFHQWUDOIRFDOSRLQW IRU WKHWRZQFHQWUHPDSSHGWRWKH
QHDUHVW URDG ZDV XVHG DV WKH ORFDWLRQ RI WKH WRZQ FHQWUH IRU WUDYHO WLPH FDOFXODWLRQ
'HILQLWLRQDQGFDOFXODWLRQRIWRZQFHQWUHERXQGDULHVFDQEHIRXQGLQ2IILFHRIWKH'HSXW\3ULPH
0LQLVWHU  %ULHIO\ WKH ERXQGDULHV ZHUH FDOFXODWHG EDVHG RQ WKUHH FRPSRQHQWV
(FRQRP\'LYHUVLW\DQG3URSHUW\7KH(FRQRP\FRPSRQHQWFRQWDLQHGQXPEHUVRI MREV LQ
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
FRPPHUFLDORIILFHVUHWDLOLQJHQWHUWDLQPHQWSXEOLFDGPLQLVWUDWLRQHWFDVSRVLWLYHLQGLFDWRUV
DQGQXPEHUVRIMREV LQPDQXIDFWXULQJZDUHKRXVLQJXWLOLWLHVHWFDVQHJDWLYH LQGLFDWRUV LQ
HDFKSRVWFRGHXQLW7KH'LYHUVLW\FRPSRQHQWZDVFDOFXODWHGDVWKHWRWDOQXPEHURIGLIIHUHQW
HPSOR\PHQWW\SHVDVSRVLWLYHLQGLFDWRUVLQHDFKSRVWFRGHXQLW7KH3URSHUW\FRPSRQHQWZDV
FDSWXUHGE\PDSSLQJWKHGHQVLW\RIUHWDLODQGRIILFHIORRUVSDFHLQHDFKSRVWFRGHXQLW1RWH
WKDW WKHVH  ERXQGDULHV FDOFXODWHG XVLQJ GDWD FROOHFWHG EHIRUH  ZLOO EHFRPH
LQFUHDVLQJO\ LQDFFXUDWHRYHU WLPHDVGLIIHUHQWWRZQFHQWUHVH[SDQGDQGFRQWUDFW$OVRQRWH
WKDWWKLVGHILQLWLRQRIWRZQFHQWUHVLVKHDYLO\UHOLDQWRQHPSOR\PHQW±ZHUHWXUQWRWKLVLVVXHLQ
WKH5HVXOWVVHFWLRQ
)LJXUH'HWHUUHQFHIXQFWLRQVIRUDFFHVV WRVXSHUPDUNHWV*3VEDQNVSRVWRIILFHVDQG
WRZQFHQWUHV


/DQGILOOVLWHV
(XFOLGHDQGLVWDQFHV WRDQGDUHDVRI WKHQHDUHVW WKUHH ODQGILOOVLWHVZHUH LQFOXGHGDVSODFH
TXDOLW\YDULDEOHVWRDFFRXQWIRUWKHGLVEHQHILWRIODQGILOOVLWHSUR[LPLW\7KHGDWDZDVREWDLQHG
IURPWKH(QYLURQPHQW$JHQF\
6WXGHQWVDQGWRXULVWV
7KHVHYDULDEOHVZHUHDGGHGDOWKRXJKWKH\GLGQRWDSSHDULQWKHLQLWLDOOLVW6HFWLRQ$SDUW
IURPWKHSRWHQWLDOUROHRIVWXGHQWVLQUHSUHVHQWLQJ$FFHVVLELOLW\WR6NLOOV6HFWLRQDERYH
QXPEHUVRIVWXGHQWVDQGWRXULVWVFDQEHLQGLFDWRUVRIVRPHGLVWLQFWLYHDVSHFWVRIDSODFHVXFK
DVYLEUDQF\DWWUDFWLYHQHVVDQGGLYHUVLW\7KHQXPEHURIWRXULVWVPD\EHDUHIOHFWLRQRIFXOWXUDO
DQGKHULWDJHTXDOLW\±ZKLFKDUHQRWUHIOHFWHGLQDQ\RWKHUYDULDEOHVLQFOXGHGKHUH%RWKPD\
DOVREHOLQNHGWRKLJKGHPDQGIRUVKRUWWHUPDQGORQJWHUPDFFRPPRGDWLRQ$VLQSXWYDULDEOHV
IRU WKH PRGHO QXPEHU RI VWXGHQWV LQ HDFK /62$ ZDV FDOFXODWHG DV XQLYHUVLW\ WHUPWLPH
SRSXODWLRQPLQXVQRQWHUPWLPHQLJKWWLPHSRSXODWLRQDQGQXPEHURIWRXULVWVZDVHVWLPDWHG
E\DQQXDOYLVLWV WR WKH/62$E\ WRXULVWV7KLVGDWDZDV IURP WKH+6/1DWLRQDO3RSXODWLRQ
'DWDEDVH
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
&ULPHVDQGDFFLGHQWV
7KHFULPHYDULDEOHXVHGLQPRGHOGHYHORSPHQWLVWKHQXPEHURIFULPHVLQLQHDFK/62$
&ULPHVLQFOXGHUHSRUWHGDQGUHFRUGHGFULPHVRIZKLFKWKHGDWDZDVWDNHQIURPWKH3ROLFH
GDWDVHWGDWDSROLFHXN,WGRHVQRWUHIOHFWWKHQXPEHURIDFWXDOFULPHVFRPPLWWHGRUWKRVH
UHVXOWLQJLQDFRQYLFWLRQ
7KHDFFLGHQWYDULDEOHXVHGLQPRGHOGHYHORSPHQWLVWKHQXPEHURIURDGDFFLGHQWVRFFXUULQJ
LQ  LQ HDFK /62$ $FFLGHQWV ZHUH UHFRUGHG WKURXJK WKH 3ROLFH¶V 67$76 SURFHVV
LQFOXGLQJ DOO LQMXU\ DFFLGHQWV .LOOHG 6HULRXVO\ ,QMXUHG 6OLJKW DQG H[FOXGLQJ GDPDJHRQO\
DFFLGHQWVDQGWKRVHQRWUHFRUGHGXVLQJWKH67$76SURFHVV0XOWLSOHLQMXULHVRFFXUULQJDV
SDUWRIWKHVDPHDFFLGHQWDUHUHFRUGHGDVDVLQJOHDFFLGHQW
2WKHUSRWHQWLDOSODFHTXDOLW\YDULDEOHVQRWFXUUHQWO\LQFOXGHG
7KH IROORZLQJ YDULDEOHV FRXOG SRWHQWLDOO\ EH LQFOXGHG KRZHYHU VXLWDEOH GDWDVHWV ZHUH QRW
LPPHGLDWHO\DYDLODEOHDLUSRUWQRLVHXUEDQUHDOPWUHHFDQRS\URDGZLGWKSDYHPHQWZLGWK
VHYHUDQFHWUDIILF±DOOURDGV
%XLOGLQJ	SORWFKDUDFWHULVWLFV
7KHEXLOGLQJFKDUDFWHULVWLFVFRPHIURPWZRGDWDVHWVSULFHSDLGGDWDSURYLGHGE\+0/DQG
5HJLVWU\DQGHQHUJ\FHUWLILFDWHGDWDSURYLGHGE\0+&/*7KHGDWDDUHPDWFKHGEDVHGRQ
VWUHHWDGGUHVVDQGGDWHRIVDOH
7KHSULFHSDLGGDWDVHWGHQRWHVWKHW\SHRISURSHUW\'HWDFKHG7HUUDFHHWFZKLFKLVWKHQ
FRGHGLQWRGXPP\YDULDEOHVLQWKHPRGHOOLQJGDWDVHW
7KHWRWDOIORRUDUHDFRPHVIURPWKHHQHUJ\FHUWLILFDWHGDWDVHWDQGLVWKHWRWDORIDOOHQFORVHG
VSDFHVZLWKLQDSURSHUW\PHDVXUHGWRWKH LQWHUQDOIDFHRI WKHH[WHUQDOZDOOV LHWKHJURVV
IORRUDUHDPð
+DELWDEOHURRPVDOVRIURPWKHHQHUJ\FHUWLILFDWHGDWDLQFOXGHDQ\OLYLQJURRPVLWWLQJURRP
GLQLQJURRPEHGURRPVWXG\DQGVLPLODU
6RFLRHFRQRPLFYDULDEOHVLQFRPH*
$YHUDJH LQFRPH HTXLYDOLVHG EHIRUH KRXVLQJ FRVWV LV FDOFXODWHG EDVHG XSRQ VPDOO DUHD
HVWLPDWHVSURYLGHGE\ WKH216IRU7KHVHKDYHEHHQIXUWKHUGHYHORSHG WR/62$
DUHDXVLQJWKH3$<(EHQHILWHVWLPDWHVSURYLGHGDOVRE\WKH216IRUWKHVDPH\HDU
6XSSO\'HPDQGEDODQFHYDULDEOHV6
+DYLQJ LGHQWLILHG WKLV DV D UHOHYDQW LVVXH DFURVV WKH 1RUWK ZH ZRUNHG WRZDUGV LQFOXGLQJ
YDULDEOHV UHODWLQJ WR WKH VXSSO\ FRQVWUDLQW LQ ORFDO SURSHUW\ PDUNHWV 7KH IROORZLQJ ZHUH
FRQVLGHUHG
D UHVLGHQWVRUKRXVHKROGVYVKRXVLQJVWRFNDVGHVFULEHGLQ6HFWLRQ
E UDWHRIWUDQVDFWLRQVRUWUDQVDFWLRQVYVKRXVLQJXQLWVIRUVDOHDVGHVFULEHGLQ6HFWLRQ

F RIKRXVHKROGVRQKRXVLQJZDLWLQJOLVWV
G SURSHUW\YDFDQF\UDWHV
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
H QHWDGGLWLRQVWRKRXVLQJVWRFNDVGHVFULEHGLQ6HFWLRQ
I FKDQJHVLQKRXVLQJVWRFNDVGHVFULEHGLQ6HFWLRQ
J WLPHRQPDUNHWRURIDVNLQJSULFHDFKLHYHG
3XUHVXSSO\VLGHYDULDEOHVVXFKDVHDQGIKDYHVRPHWKHRUHWLFDODSSHDODVGHVFULEHGLQ
6HFWLRQDQGFDQEHDVVHPEOHG LQSUDFWLFHXVLQJ2160+&/*GDWDDW WKH/$ OHYHO
ZKLFKILWVIDLUO\ZHOOZLWKORFDOKRXVLQJPDUNHWDUHDV2WKHUYDULDEOHVDUHKDUGHUWRVRXUFHRQ
DFRQVLVWHQWEDVLVDFURVVWKHZKROH1RUWKZLWKWKHH[FHSWLRQRIDZKLFKWRXFKHVRQERWK
VXSSO\DQGGHPDQGDQGVRULVNVSLFNLQJXSGHPDQGYDULDWLRQVDVZHOODVVXSSO\FRQVWUDLQWV
&RPPHUFLDOSURSHUW\PRGHO
$VRXWOLQHGLQ6HFWLRQSULFHGDWDIRUFRPPHUFLDOSURSHUWLHVLVQRWDVRSHQDVWKHUHVLGHQWLDO
GDWDGHVFULEHGSUHYLRXVO\KRZHYHULWGRHVH[LVWRQDQXPEHURIGDWDEDVHV2QHVXFKV\VWHP
LV&267$5ZKLFKFROOHFWVDQGDJJUHJDWHVSULFHGDWDIURPFRPPHUFLDODJHQWV$OWKRXJK
ODUJHVFDOHGDWDUHWULHYDOLVQRWSRVVLEOHIURPWKHV\VWHPDGDWDVHWFRYHULQJWKH/HHGVGLVWULFW
IRUZDVPDGHDYDLODEOH7KLVGDWDVHWFRQVLVWVRIDVNLQJUHQWSHUVTXDUHIRRWE\\HDUIRU
HDFKFRPPHUFLDOSURSHUW\DGYHUWLVHGZKLFKLVXVHGDVWKHGHSHQGHQWYDULDEOHLQWKHKHGRQLF
PRGHOHVWLPDWHGLQWKLVUHSRUW
7KHPRGHOPDNHVXVHRIWKLVEHVSRNHFRPPHUFLDOGDWDVHWDVZHOODVRWKHUDYDLODEOHGDWDVHWV
LQFOXGLQJ WKRVH XVHG LQ WKH 5HVLGHQWLDO PRGHO 7KH W\SHV RI YDULDEOHV XVHG SUHYLRXVO\
GHVFULEHG LQ 6HFWLRQ  DUH % %XLOGLQJ &KDUDFWHULVWLFV $ $FFHVVLELOLW\ DQG 4 3ODFH
4XDOLW\)XUWKHUZRUNEH\RQGWKLVUHSRUWZLOODLPWRLQFRUSRUDWHRWKHUYDULDEOHV
%XLOGLQJ%FKDUDFWHULVWLFV
6HFWLRQVHWRXWWKHNH\EXLOGLQJFKDUDFWHULVWLFVWKDWZRXOGDIIHFWWKHOHDVHSULFH3XUSRVH
4XDOLW\DQG6L]H)RU³3XUSRVHRIXVH´WKH&267$5GDWDVHWLQFOXGHVDQLGHQWLILHUWRVKRZ
ZKHWKHUDSURSHUW\ LVIRURIILFHRU LQGXVWULDOXVH,QWKHFDVHRIRIILFHVDVWDUUDWLQJ LVDOVR
DYDLODEOH LQGLFDWLQJ WKH TXDOLW\ RI D SUHPLVHV ,QLWLDO DQDO\VLV VKRZV WKDW WKLV LV OLNHO\ WR
LQIOXHQFHDVNLQJUHQWVKRZHYHUWKHUHDUHYHU\IHZKLJKRUORZREVHUYDWLRQVWKRVHZLWKRQH
RU ILYH VWDUV 7KHUHIRUH FDWHJRULHV KDYH EHHQ FUHDWHG WKDW FRPELQHG RQH DQG WZR VWDU
WRJHWKHUDQGIRXUDQGILYHVWDUWRJHWKHU7KH&267$5GDWDDOVRLQGLFDWHVWKHWRWDOVL]HRIWKH
DUHDIRUOHDVHZKLFKZLOODOVREHLQFOXGHGLQPRGHOHVWLPDWLRQ
$FFHVVLELOLW\$RI&RPPHUFLDO3UHPLVHV
6LPLODUWRWKH5HVLGHQWLDOPRGHODFFHVVLELOLW\RIFRPPHUFLDOSUHPLVHVLVK\SRWKHVLVHGWREHD
GULYHURISULFHV ,Q WKHFRPPHUFLDOPRGHO WKLVZRXOG WDNHWZRIRUPV±DFFHVVLELOLW\ WRRWKHU
HFRQRPLFDFWLYLW\LHDJJORPHUDWLRQHIIHFWVDQGDFFHVVLELOLW\WRDZRUNIRUFH
,QLWLDO DQDO\VLV IRFXVVHG RQ DJJORPHUDWLRQ XVLQJ D PHDVXUH RI HIIHFWLYH GHQVLW\ D IRUP RI
*UDYLW\0RGHOGLVFXVVHGLQ7$*8QLWDQGGHILQHGDV

6HHKWWSZZZFRVWDUFRXNIRUPRUHLQIRUPDWLRQ
)XUWKHULQIRUPDWLRQRQWKHUDWLQJV\VWHPDYDLODEOH
KWWSZZZFRVWDUFRXNGRFVOLEUDULHVSURYLGHUNQRZOHGJHFHQWUH
GRFXPQHWVUDWLQJV\WHPSGI
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
ܧܦ௃ ൌ ෍ ܧ௝௝ஷ௃ ܩܬ ௃ܶ௝ఈ 
ZKHUHܧܦ௃LVWKHHIIHFWLYHGHQVLW\DWORFDWLRQ-ܧ௝LVWKHHPSOR\PHQWDWRWKHUORFDWLRQVMܩܬ ௃ܶ௝
LV WKHJHQHUDOLVHG MRXUQH\ WLPH EHWZHHQ ORFDWLRQV - DQG M DQG Į LV WKH GHFD\ SDUDPHWHU
W\SLFDOO\WDNLQJDYDOXHRIEHWZHHQDQGHJ*UDKDPHWDOJLYHVDYDOXHDURXQG
IRU&RQVXPHUDQG3URGXFHU6HUYLFHV7KHGHWHUUHQFHIXQFWLRQ LPSOLHGE\WKLV LVVWHHS
DQGODUJHO\RPLWVWKHHIIHFWRIEXVLQHVVHVPRUHWKDQDIHZPLQXWHVRI*-7DZD\)LJXUH
&RQYHUVHO\ LW ZDV IRXQG WKDW ZDON DQG UDLO DFFHVV WR RWKHU HPSOR\PHQW VLWHV XVLQJ WKH
GHWHUUHQFHIXQFWLRQVSUHYLRXVO\FDOLEUDWHGIRUWUDYHOWRZRUNLQWKH5HVLGHQWLDOPRGHO6HFWLRQ
DOORZHGDZLGHUDQGSRVVLEO\PRUHUHDOLVWLFUDQJHRIDFFHVVLELOLW\DOWKRXJKWKLVUHDOO\
UHTXLUHVPRUHVSHFLILFLQYHVWLJDWLRQDQGVRWKLVZDVWDNHQIRUZDUGIRUPRGHOHVWLPDWLRQVHH
)LJXUHIRUDFRPSDULVRQRIWKHGLIIHUHQWGHWHUUHQFHIXQFWLRQV
7KH HTXDWLRQ IRU WKH ODWWHU DSSURDFK EDVHG RQ HPSOR\PHQW SRWHQWLDOLW\ LQ WKH UHVLGHQWLDO
PRGHOLV ܧ ௃ܲ ൌ ෍ ܧ௝௝ஷ௃  ?െ ݁ఈభ೘ீ௃்಻ೕഀమ೘  
ZKHUHܧ ௃ܲLVWKH(PSOR\PHQW3RWHQWLDOLW\DWORFDWLRQ-ܧ௝LVWKHQXPEHURIMREVDWORFDWLRQM
DQGߙଵ௠DQGߙଶ௠DUHSDUDPHWHUVZKLFKGHILQHWKHGHWHUUHQFHIXQFWLRQIRUPRGHP
)LJXUH'HWHUUHQFHIXQFWLRQVLQDJJORPHUDWLRQYHUVXVWKHDFFHVVWRHPSOR\PHQWPRGHO
±FRPSDULVRQRIDOSKDV


$FFHVV WR D ZRUNIRUFH ZDV FDOFXODWHG IRU UDLO DQG ZDON PRGHV DJDLQ XVLQJ SUHYLRXVO\
FDOFXODWHG 77: GHWHUUHQFH FXUYHV 7KH DSSURDFK XVHV D VLPLODU JUDYLW\ PRGHO WR WKDW LQ
HTXDWLRQZLWKWKHPDVVRIWKHFDOFXODWLRQEHLQJZRUNLQJDJHSRSXODWLRQLQDQ062$ܲ ௝ܲ௠ ൌ ෍ ௜ܲ௜  ?െ ݁ఈభ೘ீ௃்ೕ೔ഀమ೘  
 ?
 ? ? ?
 ? ? ?
 ? ? ?
 ? ? ?
 ?
 ? ? ?
 ?  ?  ?  ?  ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?
':d
ɲA? ? ? ɲA? ? ? ? ? tĂůŬddt ZĂŝůddt
 ?ŵŝŶƐ ?
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
ZKHUHܲ ௝ܲ௠LVWKHSRSXODWLRQSRWHQWLDOLW\DWMIRUPRGHP ௜ܲLVWKHSRSXODWLRQDW062$LDQGߙଵ௠DQGߙଶ௠DUHSDUDPHWHUVZKLFKGHILQHWKHGHWHUUHQFHIXQFWLRQIRUPRGHP
)RUWKHUDLODQGZDONPRGHVERWKDFFHVVWRHFRQRPLFDFWLYLW\DQGDFFHVVWRSRSXODWLRQZHUH
FDOFXODWHGVHSDUDWHO\XVLQJWKHPRGHVSHFLILFGHWHUUHQFHIXQFWLRQWKHUHZDVQRHYLGHQFH
IRXQGRIKRZWKHIXQFWLRQZRXOGYDU\IRUGLIIHUHQWMRXUQH\SXUSRVHV7KLVUHVXOWVLQWKHVHWZR
LQGLFDWRUVEHLQJKLJKO\FRUUHODWHGIRUWKHUDLOPRGHWKHHPSLULFDOPRGHOZRXOGWKHUHIRUHEH
XQOLNHO\WRLQFOXGHERWKIRUDVLQJOHPRGH
3ODFH4XDOLW\9DULDEOHV4
,Q WKHFURVVVHFWLRQDO UHVLGHQWLDOPRGHO LQFRPHWXUQVRXW WREHDFRQVLVWHQWO\SRVLWLYHDQG
VWDWLVWLFDOO\VLJQLILFDQWYDULDEOH6HFWLRQ,QWKHFDVHRIWKHFRPPHUFLDOPRGHOLQFRPHRI
WKHORFDOUHVLGHQWSRSXODWLRQLVXVHGVRPHZKDWGLIIHUHQWO\±DVDSUR[\IRUWKHµSODFHTXDOLW\¶
RIWKHDUHDLQZKLFKWKHFRPPHUFLDOSURSHUW\ LV ORFDWHG7KHK\SRWKHVLV LVWKDWFRPPHUFLDO
SUHPLVHV LQ KLJKHU LQFRPH DUHDV ZLOO WHQG WR H[SHULHQFH H[WHUQDO EHQHILWV IURP WKH SODFH
TXDOLW\DWWULEXWHVZKLFKWHQGWREHDVVRFLDWHGZLWKLQFRPHRIUHVLGHQWVHJWKHTXDOLW\RIORFDO
UHWDLOIDFLOLWLHVSDUNVDQGXUEDQUHDOP7KLVLQWXUQZLOODOORZWKHFRPPHUFLDOSURSHUW\LQWKHVH
DUHDVWRFRPPDQGKLJKHUUHQWV
7LPH6HULHV5HVLGHQWLDOPRGHO±&DVH6WXG\DSSURDFK
7KHFURVVVHFWLRQDOKHGRQLFPRGHODOORZVXVWRH[SODLQGLIIHUHQFHVLQKRXVHSULFHVLQGLIIHUHQW
DUHDVDWDSDUWLFXODUSRLQWLQWLPH,WLVDOVRLPSRUWDQWWRFRQVLGHUWHPSRUDOYDULDWLRQLQSURSHUW\
SULFHVDQGKRZWKLVLVOLQNHGWRFKDQJHVLQWKHH[SODQDWRU\YDULDEOHVSDUWLFXODUO\WKHLPSDFW
RIWUDQVSRUWLQYHVWPHQWV)RUWKLVZHFDQ±LQSULQFLSOH±XVHSDQHOGDWDWLPHVHULHVDQGFURVV
VHFWLRQDOGDWDHJIURPSURYLGHGDVXIILFLHQWGDWDVHWFRQWDLQLQJVXLWDEOHYDULDEOHV
FDQEHFRPSLOHG6XFKDQDSSURDFKKHOSVWRDGGUHVVTXHVWLRQVRIFDXVDOLW\HJGRHVWKH
RSHQLQJRIDQHZRU LPSURYHGUDLOVHUYLFH LQFUHDVHSURSHUW\SULFHV LQDJLYHQDUHDDIWHUYV
EHIRUHRSHQLQJ"
7KHSDQHOGDWDDSSURDFKDOORZVXV WRFRQWURO IRUDQ\ LPSDFWRI XQREVHUYHG WLPH LQYDULDQW
KHWHURJHQHLW\ RI DUHDV HJ QDWXUDO HQGRZPHQWV RI UHVRXUFHV KLVWRULFDO HPSOR\HU OLQNV
WRSRJUDSK\HWFRQSURSHUW\SULFHV±DSDUWLFXODUVKRUWFRPLQJRIFURVVVHFWLRQDOPRGHOV ,W
FRXOGDOVRSRWHQWLDOO\EHLQIRUPDWLYHWRH[DPLQHWKHSURSHUW\PDUNHWG\QDPLFVLQWKLVFRQWH[W
LHKRZORQJEHIRUHRUDIWHUDSROLF\DQQRXQFHPHQWZHPLJKWH[SHFWWRVHHDODQGYDOXHLPSDFW
DQGKRZWKLVSOD\VRXWRYHUWLPH
$SDQHOEDVHGDQDO\VLVIRUWKHZKROHRIWKHUHJLRQZRXOGEHWRRODUJHDWDVNWRXQGHUWDNHZLWK
DYDLODEOH UHVRXUFHV7KHUHIRUHZHDJUHHGZLWK7I1DQG:<&$RQDFDVHVWXG\DSSURDFK
IRFXVLQJ RQ RQH LQWHUYHQWLRQ RU SDFNDJH RI LQWHUYHQWLRQV LQ D PRUH OLPLWHG VSDWLDO DUHD
$QDO\VLVRIWKLVW\SHKDVW\SLFDOO\EHHQVWUXFWXUHGE\LGHQWLI\LQJµWUHDWPHQW¶DUHDVVXEMHFWWR
WKHWUDQVSRUWLPSURYHPHQWDQGµFRQWURO¶DUHDVZKLFKDUHRWKHUZLVHVLPLODUEXWQRWVXEMHFWWR
WKH WUDQVSRUW LPSURYHPHQW ZLWK PRUH UREXVW DSSURDFKHV H[SORLWLQJ D UDQGRP HOHPHQW RI
VFKHPHVHOHFWLRQ
$QXPEHURIFDQGLGDWHFDVHVWXGLHVZHUHFRQVLGHUHGEHORZ
x 0DQFKHVWHU0HWUROLQN±ODUJHVFDOHLQYHVWPHQWLQOLJKWUDLOZKLFKKDVEHHQRSHQHG
RYHUDQXPEHURISKDVHVGXULQJWKHODVW\HDUV:LWKWKHVXSSRUWDQGDVVLVWDQFH
RI7I*0ZHKDYHDVVHPEOHGDQXPEHURI\HDUV¶GDWDDFURVVDUDQJHRIYDULDEOHV
WRFRPSOHPHQWWKH/DQG5HJLVWU\SULFHGDWD

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
x 7UDQVSHQQLQH([SUHVV±VHUYLFHIUHTXHQF\KDVEHHQJUDGXDOO\GXULQJWKHSHULRG
FRYHUHGE\ WKHSURSHUW\PDUNHWGDWD7KLVSURYLGHVDQRSSRUWXQLW\ WR VWXG\ WKH
LPSDFWRI UDLODFFHVVLELOLW\DVFORVHDVSRVVLEOH WR WKHSROLF\FRQWH[WRI135$
FRQVLGHUDWLRQLVWKDWVRPHRIWKHYDULDEOHVPD\QHHGWREHV\QWKHVLVHG±HJ*-7
IURPDYDLODEOHHYLGHQFHRQSDVWVHUYLFHSDWWHUQVRI7UDQVSHQQLQHUDLOVHUYLFHV
x $LUHGDOHDQG:KDUIHGDOHOLQHVXSJUDGH±WKHVHZHUHVLJQLILFDQWUROOLQJVWRFNEDVHG
HQKDQFHPHQWVERWKYHKLFOHTXDOLW\DQGFDSDFLW\QRWVLPXOWDQHRXV
x $FFULQJWRQ%XUQOH\ 0DQFKHVWHU QHZ VHUYLFHV YLD 7RGPRUGHQ &XUYH ± QHZ
FRPPXWHUUDLOVHUYLFHVFRQQHFWLQJWRZQVVPDOOFLWLHVZLWKHFRQRPLFGHYHORSPHQW
QHHGVDQGORZSURSHUW\SULFHVZLWKWKHHFRQRPLFKXERI0DQFKHVWHUFLW\FHQWUH
x 1HZVWDWLRQV±RWKHUµQHZVWDWLRQV¶H[LVWDFURVVWKH7I1DUHDQHWZRUN
LQFOXGLQJ%XUNVKDZ3DUNZD\.LUNVWDOO)RUJHDQG$SSHUOH\%ULGJH
$IWHUH[DPLQLQJGDWDDYDLODELOLW\DQGJLYLQJWKHRSWLRQVIXOOFRQVLGHUDWLRQDFKRLFHZDVPDGH
LQ6HSWHPEHU0DQFKHVWHU0HWUROLQNZDVVHOHFWHGIRUWKHFDVHVWXG\7KHUHKDYHEHHQ
VXUSULVLQJO\IHZPDMRUUDLOEDVHGFKDQJHVLQDFFHVVLELOLW\DFURVVWKHUHJLRQRYHUWKHODVW
\HDUVDQGWKH0HWUROLQNQHWZRUNUHSUHVHQWVDUHODWLYHO\ODUJHVFDOHFKDQJHLQDFFHVVLELOLW\
DIIHFWLQJDUHODWLYHO\ODUJHSRSXODWLRQZLWKLQWKHUHJLRQ±ZKLFKVKRXOGDVVLVWLQLGHQWLI\LQJDQ\
SURSHUW\PDUNHW LPSDFW$VZHOO DVSURYLGLQJ LQLWLDO GDWD7I*0KDYH EHHQVXSSRUWLYHZLWK
GLVFXVVLRQVDURXQGVFRSLQJDQGSRWHQWLDOPRGHOOLQJGLUHFWLRQV7KHPRGHOOLQJDSSURDFKKDV
EHHQ WREXLOGD UHODWLYHO\ VLPSOHSDQHO UHJUHVVLRQPRGHOEDVHGRQ WKHGLIIHUHQFHEHWZHHQ
µWUHDWPHQW¶DUHDVFORVHWR0HWUROLQNVWDWLRQVDQGWKHUHVWRIWKH*0DUHDDVµFRQWURO¶EXWWDNLQJ
DFFRXQW RI WKH PXOWLSOH OLQHV DQG 3KDVHV RI 0HWUROLQN WHVWLQJ GLIIHUHQW GHILQLWLRQV RI WKH
µWUHDWPHQW¶DUHDDQGDOVRFRQWUROOLQJIRUWKHHIIHFWRIPXOWLSOHSURSHUW\W\SHV
'DWDVXPPDU\
7DEOHVXPPDULVHVWKHGDWDFRQWDLQHGLQRXUGDWDVHWIRUPRGHOOLQJSXUSRVHV
7DEOH'DWDE\FDWHJRU\RIYDULDEOHV
3YDULDEOHV 6RXUFH)HDWXUHV
5HVLGHQWLDOSURSHUW\SULFH /DQG5HJLVWU\3ULFH3DLGGDWDVWUHHWDGGUHVV
&RPPHUFLDOSURSHUW\YDOXH &267$5GDWD92$5DWHDEOH9DOXHGDWD±ZHDUHFRQWLQXLQJWR
SXUVXHGHWDLOHGGDWDWKURXJKRIILFLDOFKDQQHOV
$YDULDEOHV 6RXUFH)HDWXUHV
$FFHVVLELOLW\WRHPSOR\PHQW +6/1DWLRQDO3RSXODWLRQ'DWDEDVHHPSOR\PHQWORFDWLRQV/62$
OHYHOE\VHFWRU
1R5067I15DLO0RGHOIRUPRGHOFDOLEUDWLRQIRU135
VFHQDULRWHVWV
75$&&LQLWLDOGDWDDQGZDONDFFHVV
$FFHVVLELOLW\WRVNLOOV +()(DQG7UDLQLQJORFDWLRQVVNLOOVORFDWLRQV+6/1DWLRQDO
3RSXODWLRQ'DWDEDVH
1R5067I15DLO0RGHODQG75$&&LQLWLDOGDWDDQGZDONDFFHVV
E\PRGHUDLOPDLQPRGHFDUPDLQPRGHZDONPDLQPRGHRWKHU37PDLQPRGHHJEXV
*HQHUDOLVHGWLPHEDVHGPHDVXUHLQFOXGLQJMRXUQH\TXDOLW\DQGWLPH
 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
4YDULDEOHV 6RXUFH)HDWXUHV
*UHHQVSDFHSDUNVSXEOLF
JDUGHQVSOD\LQJILHOGVSOD\
VSDFHVZRRGODQGRSHQVHPL
QDWXUDOODQG
260DVWHU0DS*UHHQVSDFH/D\HUORFDWLRQFHQWURLGVDFFHVV
SRLQWVDUHDSRO\JRQV

/RFDOVFKRROV 2IVWHGVFKRROLQVSHFWLRQVSRLQWVFKRROTXDOLW\UDWLQJ
'I(6FKRROVLQ(QJODQGDGGUHVVGDWDVWUHHWDGGUHVVHV
1DWLRQDO3XSLO'DWDEDVH.6DQG.6SHUIRUPDQFHE\SXSLO
UHVLGHQF\EDVHG/62$V.6DQG.6VFRUHVWDWLVWLFV/62$
/RFDOIDFLOLWLHV±VXSHUPDUNHWV
SRVWRIILFHVEDQNVWRZQFHQWUHV
*3V
263RLQWVRI,QWHUHVWORFDWLRQSRLQWV
1+63UHVFULSWLRQ6HUYLFHV*33UDFWLFHVGDWDVWUHHW
DGGUHVVHV
'I7-RXUQH\WLPH6WDWLVWLFV
6WXGHQWVDQGWRXULVWV +6/1DWLRQDO3RSXODWLRQ'DWDEDVHSRSXODWLRQVWDWLVWLFV
/62$
6DIHW\FULPH 3ROLFHFULPHGDWDFULPHVWDWLVWLFV/62$
,0'&ULPHGRPDLQGDWDFULPHVWDWLVWLFV/62$
5RDGVDIHW\ 67$76URDGVDIHW\GDWDURDGWUDIILFDFFLGHQWVWDWLVWLFV
/62$
,0'5RDGWUDIILFDFFLGHQWGDWDURDGWUDIILFDFFLGHQWVWDWLVWLFV
/62$
$LUSROOXWLRQ±123030 8.1DWLRQDO$WPRVSKHULF(PLVVLRQV,QYHQWRU\'HIUD
V3ROOXWLRQ
&OLPDWH0DSSLQJ3&0DLUSROOXWLRQPDSV
1RLVHSROOXWLRQ±URDGDQGUDLO
QRLVH
'HIUDVWUDWHJLFQRLVHPDSSLQJQRLVHPDSV
/DQGILOOSUR[LPLW\ (QYLURQPHQW$JHQF\3HUPLWWHGZDVWHVLWHV±DXWKRULVHGODQGILOOVLWH
ERXQGDULHVORFDWLRQFHQWURLGVDUHDSRO\JRQV
*UHHQVSDFHSDUNVSXEOLF
JDUGHQVSOD\LQJILHOGVSOD\
VSDFHVZRRGODQGRSHQVHPL
QDWXUDOODQG
260DVWHU0DS*UHHQVSDFH/D\HU

/RFDOVFKRROV 2IVWHGVFKRROLQVSHFWLRQV
'I(6FKRROVLQ(QJODQGDGGUHVVGDWD
1DWLRQDO3XSLO'DWDEDVH.6DQG.6SHUIRUPDQFHE\SXSLO
UHVLGHQF\EDVHG/62$V
/RFDOIDFLOLWLHV±VXSHUPDUNHWV
SRVWRIILFHVEDQNVWRZQFHQWUHV
*3V
263RLQWVRI,QWHUHVW
1+63UHVFULSWLRQ6HUYLFHV*33UDFWLFHVGDWD
'I7-RXUQH\WLPH6WDWLVWLFV
6WXGHQWVDQGWRXULVWV +6/1DWLRQDO3RSXODWLRQ'DWDEDVH
6DIHW\FULPH 3ROLFHFULPHGDWD
,0'&ULPHGRPDLQGDWD
5RDGVDIHW\ 67$76URDGVDIHW\GDWD
,0'5RDGWUDIILFDFFLGHQWGDWD
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
$LUSROOXWLRQ±123030 8.1DWLRQDO$WPRVSKHULF(PLVVLRQV,QYHQWRU\'HIUD
V3ROOXWLRQ
&OLPDWH0DSSLQJ3&0
1RLVHSROOXWLRQ±URDGDQGUDLO
QRLVH
'HIUDVWUDWHJLFQRLVHPDSSLQJ
/DQGILOOSUR[LPLW\ (QYLURQPHQW$JHQF\3HUPLWWHGZDVWHVLWHV±DXWKRULVHGODQGILOOVLWH
ERXQGDULHV
%YDULDEOHV 
7\SH 'HWDFKHG6HPLGHWDFKHG7HUUDFHG)ODW/DQG5HJLVWU\
7HQXUH )UHHKROG/HDVHKROG/DQG5HJLVWU\
1HZEXLOG <1/DQG5HJLVWU\
)ORRUVSDFH 0+&/*(QHUJ\3HUIRUPDQFHRI%XLOGLQJVGDWD
1XPEHURIKDELWDEOHURRPV 0+&/*(QHUJ\3HUIRUPDQFHRI%XLOGLQJVGDWD
&HLOLQJKHLJKW 0+&/*(QHUJ\3HUIRUPDQFHRI%XLOGLQJVGDWD
*YDULDEOHV 6RXUFH)HDWXUHV
$UHDDYHUDJHLQFRPHSHUFDSLWD
HTXLYDOLVHG
0+&/*/62$OHYHO
6YDULDEOHV 6RXUFH)HDWXUHV
6XSSO\GHPDQGYDULDEOHV 2160+&/*'ZHOOLQJVWRFNDW/$OHYHO

7KHFRUUHODWLRQPDWUL[LVVKRZQLQ$SSHQGL[,
 
 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
5HVXOWV
7KLVVHFWLRQSUHVHQWVWKHUHVXOWVIURPWKHIROORZLQJPRGHOVDVZHOODVLQWHUSUHWDWLRQDQGWKH
ILQGLQJVRIVHQVLWLYLW\WHVWLQJDGGLWLRQDOPRGHOOLQJ
x FURVVVHFWLRQDOUHVLGHQWLDOPRGHOV6HFWLRQ
x FURVVVHFWLRQDOFRPPHUFLDOPRGHOV6HFWLRQ
x WLPHVHULHVSDQHOGDWDUHVLGHQWLDOPRGHOV6HFWLRQ
&URVV6HFWLRQDO5HVLGHQWLDO0RGHOUHVXOWV
7KHILQDOQXPEHURIREVHUYDWLRQVLQWKHGDWDLVSURSHUWLHVDIWHUDFDUHIXOGDWDFOHDQLQJ
SURFHVV ZDV XQGHUWDNHQ WR HQVXUH DOO REVHUYDWLRQV FRQWDLQ LQIRUPDWLRQ RQ DOO UHOHYDQW
YDULDEOHV $OO WUDQVDFWLRQV WRRN SODFH LQ  DFFRUGLQJ WR WKH /DQG 5HJLVWU\ µ3ULFH 3DLG¶
GDWDVHWZLWKLQWKHERXQGDULHVRIWKH7I1DUHD
7KH PRGHOV HVWLPDWHG DV SDUW RI DQ H[WHQVLYH VSHFLILFDWLRQ VHDUFK DUH DOO EDVHG RQ WKH
FRQFHSWXDOPRGHOVHWRXW LQ6HFWLRQDQG UHILQHG LQ6HFWLRQ7KHSULFHRIDSURSHUW\ LV
XQGHUVWRRGDVDIXQFWLRQRIKHGRQLFSULFHVSRIWKHPXOWLSOHDWWULEXWHV]LQWHUQDODQGH[WHUQDO
WKDWGHILQHLW ݌ ൌ ݌ሺݖଵǡ ݖଶǡ ǥ ǡ ݖ௡ሻ 
DQG ZKHUH WKH ] DWWULEXWHV DUH JURXSHG ZLWKLQ DQ DJUHHG VHW RI FDWHJRULHV EDVHG RQ WKH
WKHRUHWLFDOZRUNVXFKWKDW ݌ ൌ ܣǡ ܳǡ ܤǡ ܩǡ ܵ 
ZKHUHS PDUNHWSULFHRIDUHVLGHQWLDOSURSHUW\
$ DFFHVVLELOLW\WRHFRQRPLFRSSRUWXQLWLHVXVLQJWKHHPSOR\PHQWSRWHQWLDOLW\
PHWULFVE\GLIIHUHQWPRGHVIURPORFDWLRQL
4 SODFHTXDOLW\DWWULEXWHVRIORFDWLRQL
% EXLOGLQJDQGSORWFKDUDFWHULVWLFVRIWKHSURSHUW\
* VRFLRHFRQRPLFFKDUDFWHULVWLFVRIKRXVHKROGVLQWKHORFDOLW\
6 VXSSO\FRQVWUDLQWYDULDEOHV
'XULQJWKHPRGHOVSHFLILFDWLRQVHDUFKFULWHULDIRUUHWHQWLRQZHUH
x WKHRUHWLFDOUDWLRQDOH±WKHPRGHOQHHGVWRKDYHDWKHRUHWLFDOIRXQGDWLRQDVGHVFULEHG
LQ 6HFWLRQ  DV ZHOO DV JRRG HPSLULFDO SHUIRUPDQFH ± WKHVH FRQVLGHUDWLRQV GR
JHQHUDOO\UHLQIRUFHHDFKRWKHUZKHQWKHPRGHOOLQJLVGRQHFDUHIXOO\
x VLJQLILFDQFH±WUDWLRVDQGVLJQLILFDQFHOHYHOVRILQGLYLGXDOYDULDEOHV
x LPSDFWRQWKHVWDWLVWLFDOSHUIRUPDQFHRIWKHPRGHODVDZKROHZLWKSDUWLFXODUDWWHQWLRQ
WRLQWHUDFWLRQVZLWKRWKHUYDULDEOHVZKHUHWKHUHLVIRXQGWREHDKLJKOHYHORIFRUUHODWLRQ
x JRRGQHVVRIILW±DGMXVWHG5PHDVXUH
x H[SHFWHGVLJQ±ZKHUHYDULDEOHVZHUHIRXQGWREHµZURQJVLJQ¶LHWKHRSSRVLWHRIWKH
H[SHFWHGVLJQWKLVZDVLQYHVWLJDWHG
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
7KHSUHIHUUHGPRGHOHPHUJLQJIURPWKLVVHTXHQFHRIZRUNLVDVHPLORJDULWKPLFPRGHORIWKH
IROORZLQJJHQHULFIRUP7KHWLPHWUHQGDFFRXQWVIRUKRXVHSULFHFKDQJHRYHUWKHFRXUVHRID
\HDUܮܰሺܲݎ݅ܿ݁ܲܽ݅݀ሻ ൌ  ߚ଴ ൅ ߚ஺೔ܣܿܿ݁ݏݏܾ݈݅݅݅ݐݕݐ݋ܬ݋ܾݏ௜ ൅ ߚொ೔݈ܲܽܿ݁ܳݑ݈ܽ݅ݐݕ௜ ൅ ߚ஻೔ܤݑ݈݅݀݅݊݃൅ߚௌ೔ܵݑ݌݌݈ݕܥ݋݊ݏݐݎܽ݅݊ݐ௜ ൅ ߚீ೔ܵ݋ܿ݅݋ܧܿ݋݊݋݉݅ܿ௜ ൅ ߚ௧ܶ݅݉݁ݐݎ݁݊݀
1XPHURXVYDULDQWVRIWKLVPRGHOQRZH[LVW:HZLOOEHJLQE\UHSRUWLQJWKHYHUVLRQWKDWKDV
EHHQXVHGDV WKHEDVHYHUVLRQVLQFHHDUO\1RYHPEHUZKHQ WKH13562%&RXWSXWVZHUH
SURGXFHG:HZLOO UHIHU WR WKLVDV WKH µ3RVW62%&EDVHPRGHO¶0RGHO LQ WKHPRGHOOLQJ
VHTXHQFH7KLVPRGHOKDVWKHVDPH5DLODFFHVVLELOLW\FRHIILFLHQWDVWKHµ62%&PRGHO¶WR
VLJQLILFDQWILJXUHVVRLVFRQVLVWHQWZLWKWKHXSOLIWVUHSRUWHGLQWKH62%&,WIHDWXUHVMXVWRQH
PLQRUFKDQJHIURPWKH62%&PRGHOWKHDGGLWLRQDOVTXDUHGWHUPRQIORRUDUHDVHH6HFWLRQ
EHORZ
7KLVPRGHOUHPDLQVDJRRGUHIOHFWLRQRI WKHFURVVVHFWLRQDOPRGHOVSURGXFHGE\ WKHVWXG\
RYHUDOO 6LQFH WKLV PRGHO ZDV HVWLPDWHG D ODUJH QXPEHU RI VHQVLWLYLW\ WHVWV KDYH EHHQ
FRQGXFWHG ± VRPH RI WKHP SURGXFLQJ XVHIXO DGGLWLRQDO ILQGLQJV ± ZLWKRXW IXQGDPHQWDOO\
FKDQJLQJWKHQDWXUHRIWKHPRGHORUWKHRUGHUVRIPDJQLWXGHRIWKHPRVWLPSRUWDQWFRHIILFLHQWV
7KHVHDGGLWLRQDOPRGHOVDUHGLVFXVVHGLQ6HFWLRQ
7KHPRGHOSDUDPHWHUVZHUHHVWLPDWHGXVLQJRUGLQDU\OHDVWVTXDUHV2/6DQGDUHUHSRUWHG
RQ WKH QH[W SDJH LQ 7DEOH  7KH ILQDO FROXPQ RI 7DEOH  VKRZV WKH LPSOLFDWLRQV IRU
SHUFHQWDJHFKDQJHǻLQKRXVHSULFHVIRUHDFKYDULDEOH
7KHIROORZLQJJHQHUDOREVHUYDWLRQVFDQEHPDGH
x 7KHPRGHOLVDIDLUO\JRRGILWWRWKHGDWD$GMXVWHG5 WKLVYDOXHLVLQOLQHZLWK
H[LVWLQJVLPLODUPRGHOV LQ WKH OLWHUDWXUHQRUPDOO\DFKLHYLQJYDOXHVEHWZHHQDQG
IRUFRPSDULVRQWKHJOREDOPRGHORI0XOOH\KDGDQ$GMXVWHG5YDOXHRI

x $OO UHSRUWHGH[SODQDWRU\YDULDEOHVDUH WKHH[SHFWHGVLJQDQGVLJQLILFDQWDW WKH
OHYHORIFRQILGHQFH2QO\DVPDOOQXPEHURIYDULDEOHVKDYHEHHQRPLWWHGIURPWKHILQDO
PRGHODQGQRQHRIWKHPZDVH[SHFWHGWRSOD\DFHQWUDOUROHWKXVQRLVVXHVLGHQWLILHG
±H[FOXGHGYDULDEOHVDUHGLVFXVVHGLQ6HFWLRQ
x )ROORZLQJDQH[WHQVLYHPRGHOVSHFLILFDWLRQVHDUFKWKHRXWFRPHVDUHUREXVWWRGLIIHUHQW
PRGHOVSHFLILFDWLRQV LQFOXGLQJGLIIHUHQWVHWVRIYDULDEOHV LQFOXGHGDQGDOVRGLIIHUHQW
VWUXFWXUHV HJ OLQHDU PRGHO LQVWHDG RI VHPLORJ 0XOWLSOH VHQVLWLYLW\ WHVWV ZHUH
FRQGXFWHGWRWKLVHQG
x )RXUPDLQVHWVRIPRGHOH[WHQVLRQVKDYHEHHQH[SORUHG
L ,QFRPHLQWHUDFWLRQV
LL $PRGHOLQFOXGLQJIL[HGHIIHFWVGXPPLHVIRU/RFDO$XWKRULWLHV/$
LLL 6SDWLDO(UURU0RGHO6(0
LY 'LIIHUHQWµ7RZQ&HQWUH¶GHILQLWLRQ
7KH RXWFRPHV RI WKHVH DGGLWLRQDO WHVWV DUH UHSRUWHG LQ 6HFWLRQ  DQG KHOS WR
GHPRQVWUDWHWKDWWKHPDLQPRGHOSUHVHQWHGEHORZLVUREXVW


WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH&URVV6HFWLRQDO5HVLGHQWLDO0RGHOUHVXOWV±3RVW62%&EDVHPRGHO0RGHO
sĂƌŝĂďůĞ hŶŝƚƐ ƐƚŝŵĂƚĞ ƚ ?ƐƚĂƚ A?ȴ,ŽƵƐĞWƌŝĐĞ
ĐĐĞƐƐŝďŝůŝƚǇƚŽŵƉůŽǇŵƚ ?     
ZĂŝů ?W ? EŽĨũŽďƐ ?ĚŝƐĐŽƵŶƚĞĚďǇ':d ?  ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?A?ƉĞƌ ? ?ŬũŽďƐ
tĂůŬ ?W ? EŽĨũŽďƐ ?ĚŝƐĐŽƵŶƚĞĚďǇ':d ?  ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?A?ƉĞƌ ? ?ŬũŽďƐ
Ăƌ ?W ? EŽĨũŽďƐ ?ĚŝƐĐŽƵŶƚĞĚďǇ':d ?  ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?A?ƉĞƌ ? ?ŬũŽďƐ
WůĂĐĞYƵĂůŝƚǇ    

WƌŝŵĂƌǇ^ĐŚŽŽůƌĂƚĞ ?ǀŐ ? K&^d ?ĂǀŐƌĂƚŝŶŐŽĨ ?ŶĞĂƌĞƐƚ
ƐĐŚŽŽůƐ  ? ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?A?
ƉĞƌƐĐĂůĞƉŽŝŶƚŝŶ ?
ƐĐŚŽŽů
WƌŝŵĂƌǇ^ĐŚŽŽůƌĂƚĞ ? ? ? K&^dƌĂƚŝŶŐŽĨŶĞĂƌĞƐƚƐĐŚŽŽů  ? ? ? ? ? ? ? ?  ? ? ? ?  ? ? ? ?A?ƉĞƌƐĐĂůĞƉŽŝŶƚ
WƌŝŵĂƌǇ^ĐŚŽŽůƌĂƚĞ ? ? ? K&^dƌĂƚŝŶŐŽĨ ?ƚŚŶĞĂƌĞƐƚƐĐŚ ?  ? ? ? ? ? ? ?  ? ? ? ?  ? ? ? ?A?ƉĞƌƐĐĂůĞƉŽŝŶƚ
^ĞĐŽŶĚĂƌǇ^ĐŚŽŽůƌĂƚĞ
 ?ǀŐ ?
K&^d ?ĂǀŐƌĂƚŝŶŐŽĨ ?ŶĞĂƌĞƐƚ
ƐĐŚ ?  ? ? ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ?A?
ƉĞƌƐĐĂůĞƉŽŝŶƚŝŶ ?
ƐĐŚŽŽů
^ĞĐŽŶĚĂƌǇ^ĐŚŽŽůƌĂƚĞ ? ? ? K&^dƌĂƚŝŶŐŽĨŶĞĂƌĞƐƚƐĐŚŽŽů  ? ? ? ? ? ? ? ?  ? ? ? ?  ? ? ? ?A?ƉĞƌƐĐĂůĞƉŽŝŶƚ
WĂƌŬƐ ?W ? WŽƚĞŶƚŝĂůŝƚǇ ? ? ? ? ?A䄀 Ĩ ?ǁĂůŬƚŝŵĞ ? ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ?A?ǁŽƌƐƚƚŽďĞƐƚ
WůĂǇŐƌŽƵŶĚ ?W ? WŽƚĞŶƚŝĂůŝƚǇ ? ? ? ? ?A䄀 Ĩ ?ǁĂůŬƚŝŵĞ ? ? ? ? ? ? ? ?  ? ? ? ?  ? ? ?A?ǁŽƌƐƚƚŽďĞƐƚ
ĂŶŬ ?W ? WŽƚĞŶƚŝĂůŝƚǇ ? ? ? ? ?A䄀 Ĩ ?ǁĂůŬƚŝŵĞ ? ? ? ? ? ? ? ?  ? ? ? ?  ? ? ?A?ǁŽƌƐƚƚŽďĞƐƚ
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
dĞƌƌĂĐĞ ƵŵŵǇ ? ? ?  ? ? ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?A?ƌĞůĂƚŝǀĞƚŽ^Ğŵŝ
ĞƚĂĐŚĞĚ ƵŵŵǇ ? ? ?  ? ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ?A?ƌĞůĂƚŝǀĞƚŽ^Ğŵŝ
&ůĂƚ ƵŵŵǇ ? ? ?  ? ? ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?A?ƌĞůĂƚŝǀĞƚŽ^Ğŵŝ
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 ?  ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ?A?ƉĞƌ ? ?A?ƌĞůĂƚŝǀĞƚŽďĂƐĞ
A?WƌŝǀĂƚĞůǇƌĞŶƚĞĚ A?ĚǁĞůůŝŶŐƐŝŶ>  ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ?A?ƉĞƌ ? ?A?ƌĞůĂƚŝǀĞƚŽďĂƐĞ
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
ǁĞůůŝŶŐ^ƚŽĐŬ ? ? ?ǇĞĂƌA?A? ? ǁĞůůŝŶŐƐƚŽĐŬA?A? ? ? ? ? ? ? ? ? ? ? ? ?>  

DŽƌĞĐŽŶƐƚƌĂŝŶĞĚĂƌĞĂƐ A?A? ? ? ? ? ? ? ? ? ? ? ? ?ďĞůŽǁĂǀĞƌĂŐĞ ? ? ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?A?ƉĞƌ ?A?A?ƵƉƚŽ ? ? ?A?
>ĞƐƐĐŽŶƐƚƌĂŝŶĞĚĂƌĞĂƐ A?A? ? ? ? ? ? ? ? ? ? ? ? ?ĂďŽǀĞĂǀĞƌĂŐĞ ? ? ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?A?ƉĞƌ ?A?A?ĂďŽǀĞ ? ? ?A?
^ŽĐŝŽĐŽŶŽŵŝĐ    

>^KǀĞƌĂŐĞ/ŶĐŽŵĞ  ?  ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?A?ƉĞƌ ? ? ? ? ? ?Ɖ ?Ă ?
 ?ŽŶƐƚĂŶƚ ?   ? ? ? ? ? ? ? ?  ? ? ? ? ? ?  
dŝŵĞƚƌĞŶĚ  ? ?ĚƵŵŵŝĞƐ ?ŽŶĞƉĞƌŵŽŶƚŚ ?  ?ŶŽƚƌĞƉŽƌƚĞĚ ?  
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,Q WKH IROORZLQJ VXEVHFWLRQV WKH ILQGLQJV IRU HDFK JURXS RI YDULDEOHV DUH H[SODLQHG DQG
GLVFXVVHG
$FFHVVLELOLW\$
:HFDQLQIHUWKDW
x 5DLODFFHVVLELOLW\WRMREVKDVDSRVLWLYHLPSDFWRQSULFHLHSURSHUWLHVZLWKEHWWHUUDLO
DFFHVVWRMREVDUHZRUWKPRUHWKDQWKRVHZLWKSRRUHUDFFHVVLELOLW\DOOHOVHHTXDO7KH
DFFHVVLELOLW\LQGH[LVPHDVXUHGLQXQLWVRIQXPEHURIMREVDFFHVVLEOHGLVFRXQWHGE\D
GHWHUUHQFH IXQFWLRQ EDVHG RQ JHQHUDOLVHG MRXUQH\ WLPH )LJXUH  DQG WKXV WKH
LQWHUSUHWDWLRQLVVWUDLJKWIRUZDUGDFFHVVWRDQDGGLWLRQDOMREVLVZRUWKD
SUHPLXPRQWKHSULFHRIDSURSHUW\RQDYHUDJHLQWKH7I1DUHD7KHSUHPLXPIRUUDLO
DFFHVVLELOLW\ EHWZHHQ DUHDV ZLWK WKH ZRUVW DQG EHVW DFFHVVLELOLW\ LQ WKH VDPSOH LV
7KLV LVEDVHGRQ WKHREVHUYHGGLIIHUHQFHEHWZHHQZRUVWDQGEHVWHTXDO WR
DSSUR[LPDWHO\µ*-7GLVFRXQWHG¶MREV
x :DON DFFHVVLELOLW\ WR MREV LV DOVR SRVLWLYH DQG KLJKO\ VLJQLILFDQW )XUWKHUPRUH WKH
SUHPLXPIRUWKLVPRGHDSSHDUVWREHVXEVWDQWLDOWKHSDUDPHWHULPSOLHVWKDWWKHSULFH
XSOLIWLVIRUMREVZLWKLQUHDFKE\ZDONLQJDQGWKHSUHPLXPJRLQJIURP
ZRUVW WREHVWZDONDFFHVVLELOLW\ZRXOGEHEDVHGRQWKHVDPSOHGLIIHUHQFHRI
DSSUR[LPDWHO\EHWZHHQZRUVWDQGEHVW
x &DUDFFHVVLELOLW\WRMREVFRPSOHWHVWKHVHWRIHPSOR\PHQWDFFHVVLELOLW\LPSDFWVDQGLV
DOVRSRVLWLYHDQGVLJQLILFDQW7KHDYHUDJHSULFHSUHPLXPIRUMREVDFFHVVLEOHE\FDULV
VOLJKWO\KLJKHUWKDQIRUUDLOZLWKDLQFUHDVHDVVRFLDWHGWRDQLQFUHDVHLQ
MREV7KHGLIIHUHQFHLQWKHLQGLFDWRUEHWZHHQZRUVWDQGEHVWLVDSSUR[LPDWHO\
ZKLFKLVDVVRFLDWHGZLWKDSUHPLXPRI
x $FFHVVLELOLW\WRVNLOOVWUDLQLQJLVUHIOHFWHGUHODWLYHO\VLPSO\E\WKHµUHVLGHQWVWXGHQWV
SHU/62$¶PHDVXUHZKLFKLVJURXSHGZLWK3ODFHTXDOLW\LQ6HFWLRQEHORZ
)XUWKHULQWHUSUHWDWLRQFDQEHJLYHQWRWKHVHUHVXOWVXVLQJVRPHVFHQDULRWHVWV±SOHDVHVHH
6HFWLRQEHORZ±DQGWKHQLQWKHLUDSSOLFDWLRQWR1356HFWLRQ7KHRPLVVLRQRIEXV
DFFHVVLELOLW\VKRXOGQRWEHLQWHUSUHWHGDVVXJJHVWLQJWKDWEXVDFFHVVLELOLW\LVQRWYDOXDEOHLQ
WKHUHVLGHQWLDOSURSHUW\PDUNHW±IDUIURPLW7KHEHVWLQWHUSUHWDWLRQLVSUREDEO\WKDWEXVVHUYLFH
SURYLVLRQLVLQIDFWZLGHVSUHDGDFURVVWKHVWXG\DUHD±ZHIRXQGWKDWOHVVWKDQRIKRPHV
LQWKH7I1DUHDDUHPRUHWKDQNPDZD\IURPDEXVVWRS±DQGWKHUHIRUHEXVDFFHVVLELOLW\LV
SDUWRIWKHµEDVH¶LQWKLVPRGHO2XUDWWHPSWVWRPHDVXUHWKHYDOXHRIEHLQJFORVHUWRDEXV
VWRS RU WKH GLVEHQHILW RI EHLQJ LQ WKDW  RI QRQEXV FRQQHFWHG KRPHV DUH GHVFULEHG LQ
6HFWLRQEHORZ
3ODFHTXDOLW\4
x ([SODQDWRU\YDULDEOHV IRUVFKRROTXDOLW\ UHWDLQHG LQ WKLVPRGHODUHEDVHGRQ2IVWHG
UDWLQJVRIZKLFKPHDQVµ2XWVWDQGLQJ¶DQGPHDQVµ,QDGHTXDWH¶7KHDYHUDJHUDWLQJ
RIWKHILYHQHDUHVWSULPDU\VFKRROVVKRZVDQHJDWLYHSDUDPHWHUHVWLPDWHZKLFKPHDQV
WKDWDVH[SHFWHGWKHEHWWHUWKHUDWLQJRIQHDUE\VFKRROVWKHKLJKHUWKHSURSHUW\SULFHV
DOOHOVHHTXDO7KHSUHPLXPSHUVFDOHSRLQWLPSURYHPHQWLQRQHVFKRROLVWKLVLV
FDOFXODWHGGLYLGLQJE\ILYHWKHHVWLPDWHRIZKLFKDSSOLHVWRWKHDYHUDJHRI
WKHILYHVFKRROV%H\RQGWKLVDYHUDJHHIIHFWWKHXSOLIWLVKLJKHUIRUWKHQHDUHVWVFKRRO
DQG ORZHU IRU WKH WK QHDUHVW  DQG  UHVSHFWLYHO\ 7KHVH DUH FDSWXUHG E\
DGGLWLRQDOFRHIILFLHQWVRQWKRVHVFKRROV¶UDWLQJVWKDWDFWDVPRGLILHUVRIWKHµDYHUDJH
HIIHFW¶
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
x 6LPLODU LPSDFWVDUHIRXQGIRUWKHILYHQHDUHVWVHFRQGDU\VFKRROV7KHSUHPLXPSHU
VFDOHSRLQWLPSURYHPHQWLQRQHVFKRROLVRQDYHUDJHDQGVOLJKWO\KLJKHU
IRU WKHQHDUHVWVHFRQGDU\VFKRRO7KHDJJUHJDWHGSUHPLXPFDQSRWHQWLDOO\EHYHU\
KLJKLQDVFHQDULRRIILYHKLJKUDWLQJVYVILYHORZUDWLQJV
x $FFHVVWRSDUNVDQGJDUGHQVLVPRGHOOHGDVDIXQFWLRQRIZDONLQJWLPHWRWKHQHDUHVW
SDUNVRUJDUGHQVDQGDFFHVVWRSOD\LQJILHOGVDQGSOD\VSDFHVDVDIXQFWLRQRIZDONLQJ
WLPHWRWKHQHDUHVWSOD\LQJILHOGVRUSOD\VSDFHV7KHVHWZRYDULDEOHVDUHVLJQLILFDQW
DQGSRVLWLYH7KHZDONLQJWLPHLVDGMXVWHGE\DGHWHUUHQFHIXQFWLRQWRDFFRXQWIRUWKH
QRQOLQHDUUHODWLRQVKLSEHWZHHQGLVWDQFHWRWKHVHDPHQLWLHVDQGSURSHUW\SULFHVVKRZQ
LQOLWHUDWXUHWKHGHWDLOVRIWKHGHWHUUHQFHIXQFWLRQVZHUHSURYLGHGLQ6HFWLRQZLWKWKH
GHVFULSWLRQRIWKHGDWDVHW)RUSOD\LQJILHOGVDQGSOD\VSDFHVWKHDFFHVVVFDOHLVIURP
WRZKHUHPHDQVORZHVWDFFHVVDQGPHDQVKLJKHVWDVWKLVLQFOXGHVRQO\WKH
QHDUHVW IDFLOLW\)RUSDUNV WKHDFFHVVVFDOHFRYHUV WKHVXPPDWLRQRI WKHQHDUHVW
SDUNVDQGWKXVFDQWDNHDYDOXHEHWZHHQDQG7KHSUHPLXPIRUDFFHVVWRSDUNV
DQGJDUGHQVJRLQJIURPORFDWLRQVRIZRUVWWREHVWDFFHVVZRXOGEHWKHSUHPLXP
IRUµEHVW¶DFFHVV±UHODWLYHWRQRDFFHVV±WRSOD\LQJILHOGVDQGSOD\VSDFHVLV
+RZHYHUERWKYDULDEOHVRQO\DSSO\WRSURSHUWLHVORFDWHGLQ/62$VZKHUHWKH/62$
DYHUDJH LQFRPH LV HTXDO RU KLJKHU WKDQ WKH DYHUDJH LQFRPH LQ WKH VDPSOH
DSSUR[LPDWHO\HTXDO WR$VLJQLILFDQWSRVLWLYH FRHIILFLHQWZDVQRW IRXQG IRU
ORZHU LQFRPH DUHDV 7KLV VXJJHVWV WKDW WKLV HIIHFW LV QRW KRPRJHQHRXV DFURVV
QHLJKERXUKRRGVZKLFKFRXOGEHOLQNHGWRTXDOLW\DQGRWKHUFKDUDFWHULVWLFVHJVDIHW\
SHUFHSWLRQ RI WKH JUHHQ VSDFHV DV ZHOO DV WR SUHIHUHQFH KHWHURJHQHLW\ DPRQJ
GLIIHUHQWLQGLYLGXDOV
x $FFHVVWRWRZQFHQWUHVDQGDFFHVVWREDQNVDUHDOVRPRGHOOHGXVLQJDVFDOHIURP
WR  DV IXQFWLRQV RI ZDONLQJ WLPH WR WKH QHDUHVW RQHV DQG DGMXVWHG E\ GHWHUUHQFH
IXQFWLRQV%RWKYDULDEOHVKDYHSRVLWLYHSDUDPHWHUVHVWLPDWHGZKLFKPHDQVSURSHUWLHV
FORVHUWRWRZQFHQWUHVDQGRUEDQNVDUHPRUHH[SHQVLYHDOOHOVHHTXDO7KHSUHPLXP
IRUDFFHVVWRWRZQFHQWUHVEHWZHHQORFDWLRQVZLWKEHVWYHUVXVWKHZRUVWDFFHVVWRWRZQ
FHQWUHVLVIRUDFFHVVWREDQNV
x 'LVWDQFH WR QHDUHVW ODQGILOO VLWH PHDVXUHG DV VWUDLJKW OLQH GLVWDQFH KDV D SRVLWLYH
LPSDFW RQ SULFH ZKLFK PHDQV SURSHUWLHV IXUWKHU DZD\ IURP ODQGILOO VLWHV DUH PRUH
H[SHQVLYHDOOHOVHHTXDO7KHSUHPLXPSHUNPIXUWKHULV
x 1XPEHU RI UHVLGHQW VWXGHQWV SRVLWLYHO\ LPSDFWV RQ SULFH DQG WKH SUHPLXP LV
VXEVWDQWLDODWSHULQFUHDVHLQWHUPWLPHQXPEHURIUHVLGHQWVWXGHQWVLQWKH
/62$1RWHWKDWWKLVLVDVHSDUDWHHIIHFWIURPWKHSUHPLXPEHORZUHODWLQJWRWKH
RISURSHUWLHVEHLQJSULYDWHO\UHQWHG
x 1XPEHU RI WRXULVWV DOVR SRVLWLYHO\ LPSDFWV RQ SULFH DQG WKH SUHPLXP SHU 
LQFUHDVHLQDQQXDOWRXULVWYLVLWVLQWKH/62$LV
x 7KHSDUDPHWHUHVWLPDWHRQFULPHLVQHJDWLYHVXJJHVWLQJWKDWDUHDVZLWKKLJKHUOHYHOV
RIUHFRUGHGFULPHLQFLGHQWVKDYHORZHUKRXVHSULFHVDOOHOVHHTXDO7KHSUHPLXPSHU
LQFUHDVHLQQXPEHURIDQQXDOUHFRUGHGLQFLGHQWVLQ/62$LV
x $LUTXDOLW\KDVDSRVLWLYHLPSDFWRQSULFH7KHORZHUWKH30FRQFHQWUDWLRQWKHKLJKHU
WKHSULFHDOOHOVHHTXDO7KHSUHPLXPSHUȝJP LQFUHDVHLQDQQXDODYHUDJH30
FRQFHQWUDWLRQVLV
x 5RDGQRLVHVKRZVDQHJDWLYHLPSDFWRQSULFH7KHSULFHUHGXFWLRQLQFUHDVHVZLWKQRLVH
OHYHOVZLWKDUHGXFWLRQLQWKHSULFHRISURSHUWLHVH[SRVHGWRWKHODUJHVWDQQXDO
DYHUDJH QRLVH OHYHOVRI EHWZHHQ  DQG G%FRPSDUHG WR WKRVH WKDWH[SHULHQFH
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
QRLVHOHYHOVORZHUWKDQG%7KHSUHPLXPLQFUHDVHVJUDGXDOO\UHODWLYHWRWKHEDVH
OHYHOXQGHUG%WKHSULFHVGLVFRXQWVDUHDWG%DWG%DQG
DWG%
%XLOGLQJ3ORWFKDUDFWHULVWLFV%
x 7KHSDUDPHWHUHVWLPDWHIRUIORRUDUHDLVSRVLWLYHDQGKLJKO\VLJQLILFDQWDVH[SHFWHG
ODUJHU SURSHUWLHV DUH PRUH H[SHQVLYH DOO HOVH HTXDO $ VHFRQG SDUDPHWHU RQ WKH
VTXDUHGWHUPIORRUDUHDVTXDUHGLVQHJDWLYHDQGKLJKO\VLJQLILFDQWLQGLFDWLQJDQRQ
OLQHDUUHODWLRQVKLSE\ZKLFKWKHUHDUHGLPLQLVKLQJUHWXUQVWRDGGLWLRQDOIORRUVSDFHDVD
 RI SULFH± VR WKHHVWLPDWHG SUHPLXPSHUDGGLWLRQDOP LVVPDOOHU WKH ODUJHU WKH
SURSHUW\)RULQVWDQFHIRUDSURSHUW\RIPWKHSUHPLXPSHUDGGLWLRQDOPLV
WKHSUHPLXPGURSVWRIRUDSURSHUW\RIP+RZHYHULQDEVROXWHWHUPVWKH
PRQH\YDOXHRIWKHSUHPLXPSHUPPD\VWLOOEHVLPLODUDFURVVWKHERDUGDV ODUJHU
SURSHUWLHVDUHDOVRPRUHH[SHQVLYH
x 'HWDFKHGKRXVHVDUHRQDYHUDJHZRUWKPRUHWKDQRWKHUKRXVLQJW\SHVPRUH
WKDQDVHPLGHWDFKHGKRXVHVHPLGHWDFKHGKRXVHVDUHWKHVHFRQGPRVWH[SHQVLYH
IROORZHGE\WHUUDFHGKRXVHVZKLFKDUHRQDYHUDJHSULFHGORZHUWKDQDVHPL
GHWDFKHG)ODWVDUHZRUWKOHVVWKDQKRXVHVDOOHOVHHTXDO7KHPDJQLWXGHRI
WKHVHWHUPVLVLQOLQHZLWKSUHYLRXVUHVHDUFK
x 1HZ EXLOGV KDYH DQ  SUHPLXP RQ DYHUDJH DJDLQ FRQVLVWHQW ZLWK SUHYLRXV
UHVHDUFK
x 7KHSURSRUWLRQRISULYDWHO\UHQWHGVRFLDOO\ UHQWHGDQGRZQHURFFXSLHGSURSHUWLHV LQ
WKH/RFDO$XWKRULW\LVLQFOXGHGLQWKHPRGHODVDSUR[\IRUYDULRXVIDFWRUVQRWLQFOXGHG
HOVHZKHUH LQ SDUWLFXODU KRXVLQJ TXDOLW\ DQG ILQDQFLDO YDOXH 6RFLDO KRXVLQJ LV QRW
DOZD\VEXLOWWRWKHVDPHVWDQGDUGVDVKRXVLQJXQLWVLQWKHSULYDWHPDUNHWDQGUHFHQW
UHVHDUFK KDV VKRZQ WKDW WKH KRXVLQJ TXDOLW\ DFURVV DQ DUHD PD\ KDYH QHJDWLYH
H[WHUQDOLWLHV.RVWHUDQGYDQ2PPHUHQ$GGLWLRQDOO\DUHDVZLWKDVWURQJUHQWDO
PDUNHW PDNH SURSHUW\ PRUH RI D ILQDQFLDO DVVHW WKXV JHQHUDWLQJ D ILQDQFLDO YDOXH
SUHPLXPIRUSURSHUWLHVLQWKHDUHD7KHFRHIILFLHQWVDUHLQOLQHZLWKH[SHFWDWLRQVDQG
DUH VLJQLILFDQW DQ DGGLWLRQDO  RI SURSHUWLHV EHLQJ SULYDWHO\ UHQWHG UHODWLYH WR
VRFLDOO\ UHQWHG FDUULHV D SUHPLXP RI  DQ DGGLWLRQDO  RI SURSHUWLHV EHLQJ
RZQHURFFXSLHGUHODWLYHWRVRFLDOO\UHQWHGFDUULHVDSUHPLXPRI
6XSSO\FRQVWUDLQW6
x 7KH LPSDFWRI WKHVXSSO\FRQVWUDLQW LVDSSUR[LPDWHGE\PHDVXULQJ LQFUHDVHV LQ WKH
GZHOOLQJVWRFN LQ WKH/RFDO$XWKRULW\DUHDDQGDVVHVVLQJ WKHLUSULFH LPSDFW7KH
LQFUHDVHLQGZHOOLQJVWRFNRYHUWKHODVWILYH\HDUVLVXVHG±UHSUHVHQWLQJPHGLXPWHUP
FKDQJHVLQVXSSO\$UHDVZLWKDKLJKHULQFUHDVHLQVWRFNDUHH[SHFWHGWREHOHVV
VXSSO\FRQVWUDLQHGWKDQDUHDVZLWKDORZKHQFHDGRZQZDUGLQIOXHQFHRQSULFH
x 7KHHIIHFWRILQFUHDVHLQGZHOOLQJVWXUQVRXWWREHQHJDWLYHDQGVLJQLILFDQWLHKLJKHU
LQFUHDVHVLQGZHOOLQJVDUHDVVRFLDWHGZLWKORZHUSULFHV)XUWKHUPRUHIXUWKHUVHQVLWLYLW\
WHVWVLQGLFDWHGWKDWWKHSUHPLXPZDVQRQOLQHDUDQGWKXVWKHILQDOPRGHOLQFOXGHVWZR
VHSDUDWHFRHIILFLHQWVWRHVWLPDWHWKHLPSDFWRQORZJURZWKLHPRUHFRQVWUDLQHGDQG
KLJKJURZWKLHOHVVFRQVWUDLQHGDUHDV7KHDYHUDJHLQFUHDVHLQGZHOOLQJVLQWKH
VDPSOHDSSUR[LPDWHO\ZDVXVHGWRJHQHUDWHWKHVSOLW
R IRU/$VZLWKGZHOOLQJVWRFNJURZLQJDW OHVVWKDQLQWKH ODVW\HDUVDQ
DGGLWLRQDORIGZHOOLQJVWRFNLVDVVRFLDWHGZLWKDGHFUHDVHLQSULFHRI
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
R IRU/$VZLWK GZHOOLQJ VWRFNJURZLQJPRUH WKDQ LQ WKH ODVW  \HDUV DQ
DGGLWLRQDORIGZHOOLQJVWRFNLVµRQO\¶DVVRFLDWHGZLWKDGHFUHDVHLQSULFHRI
 7KXV WKH µLQIODWLRQ FRQWURO¶ EHQHILWV RI DGGLWLRQDO GZHOOLQJ VWRFN DUH
ODUJHULQDUHDVFKDUDFWHULVHGE\ORZJURZWKLQUHFHQW\HDUV
6RFLRHFRQRPLFYDULDEOHV*
x 7KHPRGHOILQGVWKDWSURSHUWLHVLQDUHDVZKHUHWKHUHLVKLJKHUDYHUDJHLQFRPHZLOODOVR
EHZRUWKPRUH KLJKHUSHUH[WUDRIDYHUDJHDQQXDO LQFRPHDOO HOVH
EHLQJHTXDO7KLVLVDVXEVWDQWLDOHIIHFWDQGQRWDVXUSULVLQJRQHLQYLHZRISUHYLRXV
+3PRGHOV1RWHWKDWLQWKLVYHUVLRQRIWKHPRGHOWKLVHIIHFWLVVHSDUDWHIURPWKHRWKHU
YDULDEOHVUDLODFFHVVLELOLW\ORFDOVFKRROSHUIRUPDQFHHWF
x $GGLWLRQDOPRGHOOLQJVXJJHVWVWKDWWKHLPSDFWRILQFRPHGRHVQRWQHFHVVDULO\DFFUXH
VROHO\WRWKHRYHUDOOSULFHRIDSURSHUW\EXWDOVRWRWKHLQGLYLGXDOVXEFRPSRQHQWVLH
WKH KHGRQLF SULFHV RI DFFHVVLELOLW\ VFKRRO TXDOLW\ HWF DV SURSRVHG LQ WKH WKHRU\
VHFWLRQ7KHUHVXOWVRIWKHVHDQGRWKHUDGGLWLRQDOPRGHOWHVWVFDQEHIRXQGLQWKH
QH[WVHFWLRQ

$GGLWLRQDO7HVWV,QFRPH,QWHUDFWLRQV0RGHOZLWK/$'XPPLHV6SDWLDO
5HJUHVVLRQ0RGHOVDQG7RZQ&HQWUHGHILQLWLRQ
7KLVVHFWLRQSUHVHQWVWKHUHVXOWVRIDVHULHVRIPRGHOH[WHQVLRQVDQGDGGLWLRQDOWHVWV)RXU
PDLQWRSLFVKDYHEHHQLQYHVWLJDWHG
L ,QWHUDFWLRQRIYDULDEOHVZLWK/62$LQFRPH,QWKH3RVW62%&EDVHPRGHO0RGHO
LQFRPHDIIHFWVWKHRYHUDOOSURSHUW\SULFHEXWZHKDYHDUJXHGWKHRUHWLFDOO\WKDW
LQFRPHPLJKWDOVRDIIHFWWKHGLIIHUHQWFRPSRQHQWVRIWKHSULFHVHSDUDWHO\$VZH
VKDOO VHH LW KDV EHHQ IRXQG WKDW VRPH KHGRQLF SULFHV YDU\ ZLWK WKH DUHDOHYHO
LQFRPH HJ UDLO DFFHVVLELOLW\ VHHPV WR KDYH D KLJKHU SULFH SUHPLXP LQ KLJKHU
LQFRPHDUHDV
LL )L[HGHIIHFWVGXPPLHVIRUORFDODXWKRULWLHV7KLVPRGHOLQFOXGHVDGXPP\IRUHDFK
ORFDODXWKRULW\WRSLFNXSDQ\SULFHSUHPLXPLQKHUHQWWRHDFK/$7KHUHVXOWVDUHLQ
OLQH ZLWK H[SHFWDWLRQV DQG PRVW KHGRQLF SULFHV UHPDLQ VXUSULVLQJO\ UREXVW LQ
UHODWLRQWRWKHEDVHPRGHOKRZHYHUWKHUHDUHVRPHLQWHUHVWLQJLPSOLFDWLRQVIRUWKH
YDOXHRIDFFHVVLELOLW\DWORFDOYHUVXVUHJLRQDOOHYHO
LLL 6SDWLDO (UURU 0RGHOV 6(0 6SDWLDO $XWRUHJUHVVLYH 6$5 PRGHOV DQG
*HRJUDSKLFDOO\ :HLJKWHG 5HJUHVVLRQ *:5 7KH 2/6 PRGHO DVVXPHV VSDWLDO
LQGHSHQGHQFH EHWZHHQ REVHUYDWLRQV KRZHYHU WHVWV IRU VSDWLDO LQGHSHQGHQFH
LQGLFDWHWKDWWKHUHVLGXDOVIURPWKLVPRGHODUHQRWUDQGRPO\GLVWULEXWHGRYHUVSDFH
6(0DQG6$5PRGHOVDUHHVWLPDWHGWRWDNHDFFRXQWRIVLPLODUFKDUDFWHULVWLFVRI
QHDUE\GDWDSRLQWV7KHVHPRGHOVKDYHDKLJKHUDGMXVWHG5WKDQWKH2/6PRGHO
EXWWKHLPSDFWRIWKLVPRGHOVSHFLILFDWLRQRQWKHPHDQLQJRISDUDPHWHUHVWLPDWHV
UHTXLUHV FDUHIXO FRQVLGHUDWLRQ$*:5PRGHOZDVDOVRHVWLPDWHGKRZHYHU WKH
SDUDPHWHUHVWLPDWHVDUHQRWSODXVLEOH± WKHVL]HRI WKHPRGHO ERWK LQ WHUPVRI
SDUDPHWHUVDQGGDWDVHWDSSHDUWREHFDXVLQJLVVXHVDQGIXUWKHUZRUNLVUHTXLUHG
EHIRUHD*:5PRGHOFDQEHUHSRUWHGZLWKFRQILGHQFH
LY 'LIIHUHQWµWRZQFHQWUH¶GHILQLWLRQ7KHWRZQFHQWUHDFFHVVLELOLW\PHDVXUHKDVVRIDU
±LQFOXGLQJH[WHQVLRQVLWRLLLDERYH±EHHQEDVHGRQWKHGHILQLWLRQRIWRZQFHQWUHV
XVHG LQ WKH 'I7 7UDYHO 7LPH 6WDWLVWLFV +RZHYHU SUREOHPV ZLWK WKDW GHILQLWLRQ
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
LQFOXGH WKDW LW LV VWURQJO\ UHODWHG WRHPSOR\PHQWQXPEHUVZHDNO\ UHODWHG WR WKH
UHWDLOHOHPHQWRIDWRZQFHQWUHDQGEDVHGRQGDWD7KXVVRPHSODFHVWKDW
DUHNQRZQORFDOO\DVWRZQFHQWUHVHJ+RUVIRUWKRU&KDSHO$OOHUWRQLQWKHFDVHRI
/HHGVDUHQRWLGHQWLILHGLQWKHGDWD7KXVZHWHVWDPRGHOWKDWUHPRYHVWKLV7RZQ
&HQWUH LQGLFDWRU DQG LQWHUSUHWV WKH SUHVHQFH RI DQ\ µ%DQN¶ DV DQ DOWHUQDWLYH
LQGLFDWRU IRU WRZQ FHQWUH ± WKLV LQFUHDVHV WKH QXPEHU RI ORFDO FHQWUHV WKDW DUH
WUHDWHGDV7RZQ&HQWUHV
0RGHOZLWKLQFRPHLQWHUDFWLRQV
,QWKHWKHRU\DQGPRGHOOLQJVWUDWHJ\VHFWLRQVDQGLWZDVLQGLFDWHGWKDWWKHLQFRPH
YDULDEOH ZRXOG EH LQWHUDFWHG ZLWK RWKHU YDULDEOHV 7KLV DOORZV WKH KHGRQLF SULFHV WR EH
IXQFWLRQV RI LQFRPH WKXV DOORZLQJ WKH KRXVLQJ FKDUDFWHULVWLFV WR EH YDOXHG GLIIHUHQWO\
GHSHQGLQJRQSHRSOH¶VLQFRPH
7RWKLVHQGVHYHUDOPRGHOVSHFLILFDWLRQVKDYHEHHQH[SORUHG7KHVHLQFOXGHWKHWHVWLQJRI
LQFRPHLQWHUDFWLRQVZLWKPXOWLSOHVXEJURXSVRIYDULDEOHVDQGZLWKLQGLIIHUHQWPRGHOVWUXFWXUHV
OLQHDUVHPLORJDQG ORJORJ7KHWHVWLQJZDVSHUIRUPHGERWKDWDQ LQLWLDOVWDJHZLWK LQLWLDO
PRGHOVDQGUHILQHGODWHURQZLWKWKHILQDOPRGHOV%HORZZHVHWRXWWKHVSHFLILFDWLRQRILQFRPH
LQFOXGHG DV SDUW RI WKH ILQDO PRGHO WKH UHVW RI WKH PRGHO LV LGHQWLFDO WR WKH SUHYLRXV
VSHFLILFDWLRQ
 ሺܲݎ݅ܿ݁ሻ ൌ ǥ ൅ ߚ௜௡௖ כ ܫܰܥ ൅ ߚ௫ כ ܺ ൅ ߚ௫ ?௜௡௖ כ ܺ כ ሺܫܰܥ െ ܫܰܥതതതതതሻ 

:KHUH,1&LVLQFRPHDWWKH/62$OHYHODVVSHFLILHGLQWKHGDWDVHFWLRQܫܰܥതതതതതLVWKHDYHUDJH
/62$LQFRPHOHYHOLQWKHVDPSOHHTXDOWR;LVDQ\RWKHUYDULDEOHLQWKHPRGHOHJ
DFFHVVLELOLW\VFKRROTXDOLW\WKDWLVLQWHUDFWHGZLWKLQFRPHߚ݅݊ܿߚݔDQGߚݔ ?݅݊ ܿDUHSDUDPHWHUV
HVWLPDWHGLQWKHPRGHO
8QGHU WKLV VSHFLILFDWLRQ WKHKHGRQLFSULFHRIDYDULDEOH ; LV WKXVGHILQHG DVD IXQFWLRQRI
LQFRPH ߲ ݈݊ሺܲݎ݅ܿ݁ሻ߲ܺ ൌ ߚ௫ ൅ ߚ௫ ?௜௡௖ כ ሺܫܰܥ െ ܫܰܥതതതതതሻ 
7KHYDOXHRI;FDQWKHQYDU\ZLWKWKHLQFRPHOHYHORIGLIIHUHQWDUHDV)XUWKHUPRUHXVLQJD
PHDQFHQWUHGLQFRPHPHWULFLHכ ܫܰܥ െ ܫܰܥതതതതതDOORZVXVWRVWLOOLQWHUSUHWߚݔDVWKHDYHUDJH
LPSDFWRQSULFHRIDXQLWLQFUHDVHLQYDULDEOH;WKXVIDFLOLWDWLQJDGLUHFWFRPSDULVRQZLWKWKH
HVWLPDWHVIURPWKHPDLQFURVVVHFWLRQDOPRGHOUHSRUWHGHDUOLHU+HQFHWKHUHVXOWLQJKHGRQLF
SULFHRUPDUJLQDOYDOXHRI;XVLQJRQO\ߚ௫FRUUHVSRQGVZLWKWKHYDOXHDWWKHVDPSOHDYHUDJH
LQFRPH
7KHPRGHOVSHFLILFDWLRQWKDWLVUHSRUWHGEHORZ7DEOHLQFOXGHVWKHLQFRPHLQWHUDFWLRQV
ZLWK WKH IROORZLQJ YDULDEOHV DOO DFFHVVLELOLW\ WR HPSOR\PHQW LQGLFDWRUV VHFRQGDU\ VFKRRO
UDWLQJDQGWKHWRZQFHQWUHDFFHVVLELOLW\LQGLFDWRU7KHUHVWRIWKHPRGHOLVLGHQWLFDOWRWKH3RVW
62%&EDVHPRGHO

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH&URVV6HFWLRQDO5HVLGHQWLDO0RGHOV±ZLWK,QFRPH,QWHUDFWLRQVDQG/$'XPPLHV
  ? ?Ă ?/ŶĐŽŵĞŝŶƚĞƌĂĐƚŝŽŶƐ  ? ?ď ?>ŽĐĂůƵƚŚŽƌŝƚǇĚƵŵŵŝĞƐ 
sĂƌŝĂďůĞ ƐƚŝŵĂƚĞ ƚ ?ƐƚĂƚ A㤂?
WƌŝĐĞ
ƐƚŝŵĂƚĞ ƚ ?ƐƚĂƚ A㤂?WƌŝĐĞ /ŶƚĞƌƉƌĞƚĂƚŝŽŶŽĨA?ȴ
ĐĐĞƐƐŝďŝůŝƚǇƚŽŵƉůŽǇŵƚ ?       
ZĂŝů ?W ?  ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?A?  ? ? ? ? ? ? ?  ? ? ? ?  ? ? ? ?A?ƉĞƌ ? ?ŬũŽďƐ
tĂůŬ ?W ?  ? ? ? ? ? ? ?  ? ? ? ?  ? ? ? ?A?  ? ? ? ? ? ? ?  ? ? ?  ? ? ? ?A?ƉĞƌ ? ?ŬũŽďƐ
Ăƌ ?W ?  ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?A?  ? ? ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?A?ƉĞƌ ? ?ŬũŽďƐ
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)URPWKHPRGHOLQ7DEOHZLWKLQFRPHLQWHUDFWLRQV0RGHODLWFDQEHREVHUYHGWKDW
x ,QFRPSDULVRQWRWKHEDVHPRGHO0RGHOWKLVPRGHOLVDPDUJLQDOO\EHWWHUILWWRWKH
GDWD$GMXVWHG5 YHUVXV
x 7KHPRGHOHVWLPDWHVRWKHUWKDQWKHQHZWHUPVDUHYHU\VLPLODUQHDUO\LGHQWLFDOWR
WKRVH RI WKH PDLQ PRGHO IRU DOO JURXSV RI YDULDEOHV LQFOXGLQJ %XLOGLQJ DQG 3ORW
FKDUDFWHULVWLFVDQG6XSSO\&RQVWUDLQWYDULDEOHVQRW UHSRUWHG LQ WKH WDEOH7KXVDOO
UHSRUWHGH[SODQDWRU\YDULDEOHVDUHDJDLQWKHH[SHFWHGVLJQDQGVLJQLILFDQWDWWKH
OHYHORIFRQILGHQFH
x 7KHLQFRPHLQWHUDFWLRQVDOVRWDNHWKHH[SHFWHGVLJQDQGDUHKLJKO\VLJQLILFDQWLQWZR
FDVHVUDLODFFHVVLELOLW\WRMREVDQGWRZQFHQWUHDFFHVVLELOLW\
x 7KHLQFRPHLQWHUDFWLRQWHUPZLWKUDLODFFHVVLELOLW\LQGLFDWHVWKDWWKHYDOXHRILPSURYLQJ
UDLODFFHVVWRMREVLVDOZD\VSRVLWLYHEXWLVKLJKHULQKLJKHULQFRPHDUHDVDQGFORVHWR
]HUR LQ WKH PRVW GHSULYHG DUHDV 7KH KHGRQLFSULFH DW WKH DYHUDJH LQFRPH LQ WKH
VDPSOH UHPDLQV YHU\ FORVH WR WKDW RI WKH PDLQ PRGHO HVWLPDWHG DJDLQ DW 
LQFUHDVHLQSULFHIRUDQDGGLWLRQDOMREV
x $GGLWLRQDOO\ WKH GLVWULEXWLRQ RI WKH KHGRQLF SULFH LV QRZ HVWLPDWHG DV D IXQFWLRQ RI
LQFRPHLQWKH/62$DUHDRIWKHSURSHUW\VHH)LJXUH)RULQVWDQFHWKHSUHPLXP
IRUMREVLVLQDQDUHDRIDSSUR[LPDWHO\WKHWKSHUFHQWLOHRI
WKH LQFRPH GLVWULEXWLRQ LQ WKH VDPSOH DQG  LQ DQ DUHD ZLWK DSSUR[LPDWHO\
WKHWKSHUFHQWLOHRIWKHLQFRPHGLVWULEXWLRQLQWKHVDPSOH
)LJXUH9DULDWLRQRI WKHKHGRQLFSULFHSUHPLXPRQ5DLODFFHVVLELOLW\ WRHPSOR\PHQWE\
/62$LQFRPH

x 7KH SULFH SUHPLXPV IRU &DU DFFHVV WR MREV DQG :DON DFFHVV WR MREV GR QRW YDU\
VLJQLILFDQWO\ZLWKLQFRPHOHYHOVLQWKHDUHD
x 7KHYDOXHRIWRZQFHQWUHDFFHVVDOVRUHPDLQVVLPLODURQDYHUDJHYHUVXV
IURPWKHPDLQPRGHOEXWLWQRZUHIOHFWVDOVRDODUJHVSUHDGGXHWRLQFRPHLQWKHDUHD
LHEHLQJFORVHWRDWRZQFHQWUHLVPRUHYDOXDEOHWKHKLJKHUWKHLQFRPHLQWKHDUHD
 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
0RGHOZLWK/RFDO$XWKRULW\GXPPLHVIL[HGHIIHFWV
7KHVHFRQGDGGLWLRQDOPRGHOLVD)L[HG(IIHFWVPRGHOZKLFKLQFOXGHV/RFDO$XWKRULW\GXPPLHV
RQWRSRIWKHEDVHPRGHOVSHFLILFDWLRQIURPWKHSUHYLRXVVHFWLRQሺܲݎ݅ܿ݁ሻ ൌ ǥ ൅ ߚ௅஺௠ כ ܮܣ௠ 
ZKHUHܮܣ݉LVDVHWRIGXPP\LQGLFDWRUVWDNLQJDYDOXHRUFRUUHVSRQGLQJWRWKH
/RFDO$XWKRULWLHVRIWKH7I1DUHDLQWKHVDPSOHߚܮܣ݉LVDVHWRISDUDPHWHUVWREHHVWLPDWHGRQHIRUHDFK/$H[FOXGLQJWKHEDVHFDWHJRU\/LYHUSRROZDVDUELWUDULO\FKRVHQDVWKHEDVH
FDWHJRU\WKHFKRLFHRIEDVHFDWHJRU\GRHVQRWLQIOXHQFHWKHUHVXOWV(DFKߚܮܣ݉ZRXOGSLFNXS WKH SULFH SUHPLXP DVVRFLDWHG ZLWK WKDW SDUWLFXODU /$ LQ WKHRU\ DERYH DQG EH\RQG WKH
LPSDFWVRIWKHREVHUYHGYDULDEOHVHVWLPDWHGLQWKHUHVWRIWKHPRGHO
'XHWRDFROOLQHDULW\SUREOHPIRXUYDULDEOHVRIWKHPRGHOKDGWREHGURSSHG7KHVHDUHWKH
VXSSO\ FRQVWUDLQW LQGLFDWRUV DQG WKH SHUFHQWDJH RI RZQHU RFFXSLHG DQG SULYDWHO\ UHQWHG
SURSHUWLHVDOORIZKLFKDUHPHDVXUHGDWWKH/$OHYHOWKXVFDXVLQJDQLGHQWLILFDWLRQSUREOHP
RQFHWKH/$GXPPLHVDUHLQFOXGHG
)URPWKHPRGHOLQ7DEOHZLWK/RFDO$XWKRULW\GXPPLHVWKHIROORZLQJREVHUYDWLRQVFDQEH
PDGH
x 0RGHOILWLVEHWWHUWKDQLQSUHYLRXVPRGHOV$GMXVWHG5VTXDUHG ZLWKPRVW
/$GXPPLHV¶FRHIILFLHQWHVWLPDWHVEHLQJVLJQLILFDQWVHHWKH7DEOHLQ$SSHQGL[,,
x 0RVW YDULDEOHV WDNH WKH H[SHFWHG VLJQ DQG DUH VWLOO KLJKO\ VLJQLILFDQW ZLWK D IHZ
H[FHSWLRQV UDLO DFFHVV QRW VLJQLILFDQWO\ GLIIHUHQW IURP ]HUR FDU DFFHVV WR MREV
QHJDWLYHVLJQORFDODFFHVVWRSOD\JURXQGVQHJDWLYHVLJQ
x 2YHUDOOFRQVLGHULQJWKDWQRZ/$GXPPLHVDUHSLFNLQJXSPXFKRIWKHYDULDWLRQLQ
SULFHDFURVVSURSHUWLHVLWLVIDLUWRVD\WKDWWKHPRGHOLVUREXVWDVWKHODUJHPDMRULW\RI
HVWLPDWHVUHPDLQVLJQLILFDQWDQGZLWKRQO\VPDOOFKDQJHVLQWKHRUGHURIPDJQLWXGHLQ
PRVWFDVHV
x ,WFRPHVWRQRVXUSULVHWKDWWKHPRVWDIIHFWHGHVWLPDWHVLQWKLVPRGHOFRPSDUHGZLWK
WKHPRGHOZLWKRXW/$GXPPLHVDUHWKHDFFHVVLELOLW\LQGLFDWRUV7KLVLVEHFDXVHWKHVH
LQGLFDWRUVPHDVXUHUDLODQGFDUDFFHVVLELOLW\WRMREVDQGYDULDWLRQLQWKRVHLQGLFDWRUV
LV ODUJHU DFURVV /$V WKDQ ZLWKLQ /$V 7KXV WKHUH LV FRQIRXQGLQJ EHWZHHQ WKH /$
GXPPLHVDQGWKHUDLODQGFDUDFFHVVLELOLW\LQGLFDWRUVZLWKWKH/$GXPPLHVFDSWXULQJ
SDUWRIWKHYDOXHRIDFFHVVLELOLW\WRMREVLQGLIIHUHQW/$V
x :KHQWKH/$GXPPLHVFRQWUROIRUGLIIHUHQFHVDFURVV/$VWKHUHPDLQLQJDFFHVVLELOLW\
HVWLPDWHV DUH QDWXUDOO\ SLFNLQJ XS WKH UHPDLQLQJ ORFDOLVHG YDULDWLRQ LQ DFFHVVLELOLW\
ZLWKLQHDFK/$
R :DONDFFHVVWRMREVUHPDLQVSRVLWLYHDQGVLJQLILFDQWDOWKRXJKLWVYDOXHLVQRZ
URXJKO\DWKLUGRIWKHYDOXHLQWKHEDVHPRGHOSHUMREVLQVWHDG
RI
R 5DLODFFHVVWRMREVLVQRWVLJQLILFDQW
R &DUDFFHVVWRMREVLVQRZQHJDWLYHDQGKLJKO\VLJQLILFDQWSRVVLEO\LQGLFDWLQJ
VRPHQHJDWLYHHIIHFWVDVVRFLDWHGZLWKFDUDFFHVVLELOLW\RUURDGVLQJHQHUDODW
WKHORFDOOHYHOWKDWDUHQRWLQFOXGHGDQ\ZKHUHHOVHLQWKHPRGHO7KHRXWFRPHV
VXJJHVWWKDWDWWKHORFDOOHYHOLQWUD/$EHLQJDFFHVVLEOHWRMREVE\FDUGRHV
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
QRWFDUU\DSRVLWLYHSUHPLXPFRPSDUHGZLWKRWKHUSURSHUWLHV LQ WKDW/$EXW
LQVWHDGLVDVVRFLDWHGZLWKDGLVEHQHILW
x 3ODFH TXDOLW\ FRHIILFLHQWVDUHRI WKH VDPH RUGHURIPDJQLWXGHDV WKRVH LQ SUHYLRXV
PRGHOV WKHVDPHDSSOLHV WR%XLOGLQJDQG3ORWFKDUDFWHULVWLFV QRW UHSRUWHG7KHVH
YDULDEOHVYDU\PXFKPRUHDWWKHORFDOOHYHODQGWKXVWKHLQWURGXFWLRQRI/$GXPPLHV
KDVOHVVRIDQLPSDFW
6SDWLDO(UURU0RGHOV6(06SDWLDO$XWRUHJUHVVLYH6$50RGHOVDQG*HRJUDSKLFDOO\
:HLJKWHG5HJUHVVLRQ*:5
,QRUGHUWRIRUPDOO\WHVWIRUVSDWLDOFRUUHODWLRQLQWKH2/6GDWDVHWDVSDWLDOZHLJKWVPDWUL[ZDV
HVWLPDWHGEDVHGXSRQ7KLHVVHQSRO\JRQVDQG4XHHQ&RQWLJXLW\LHWKHPDWUL[LQGLFDWHGD³´
LI GDWD SRLQWV ZHUH QHLJKERXUV RWKHUZLVH ³´ 'LVWDQFH EDVHG EDQGZLGWKV FRXOG QRW EH
FDOLEUDWHG LQ D GDWDVHW RI WKLV VL]H DSSUR[LPDWHO\  UHFRUGV GLVSHUVHG DFURVV
NP8VLQJWKLVPDWUL[D0RUDQ¶V,WHVWUHYHDOHGHYLGHQFHRIVSDWLDODXWRFRUUHODWLRQ
7KLVSKHQRPHQRQFDQEHFRQILUPHGE\VSDWLDOH[DPLQDWLRQRI WKH UHVLGXDOV IURP WKH2/6
PRGHO )LJXUH  EHORZ LV D SORW RI 2/6 UHVLGXDOV DFURVV WKH *UHDWHU 0DQFKHVWHU DUHD
VKRZLQJJHQHUDOO\QHJDWLYHUHVLGXDOVLQWKHQRUWKDQGSRVLWLYHUHVLGXDOVLQWKHVRXWKLHWKH
HUURUVDUHQRWVSDWLDOO\LQGHSHQGHQW
)LJXUH0DSRIUHVLGXDOVUHVXOWLQJIURPWKHJOREDO2/6PRGHOIRUWKH0DQFKHVWHUDUHD

)XUWKHUWHVWV LQGLFDWHGWKDW WKH6SDWLDO(UURU0RGHO 6(0ZRXOGEHDQDSSURSULDWHPRGHO
7KLVPRGHOWDNHVWKHIRUP ሺܲݎ݅ܿ݁ሻ ൌ ߚ଴ ൅ ߚܺ ൅ ߣܹߤ ൅ ߭ 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
:KHUHWKHUHDUH.ȕUHJUHVVLRQFRHIILFLHQWV;LVDQ1.PDWUL[RIREVHUYDWLRQV:LVWKH
11ZHLJKWVPDWUL[ȝLVWKHVSDWLDOHUURUWHUPȣLVWKHFODVVLFDOHUURUWHUPDQGȜLVWKHVSDWLDO
HUURUFRHIILFLHQW1RWHWKDWLIȜ WKHQWKHUHJUHVVLRQEHFRPHVWKHJOREDO2/6UHJUHVVLRQDV
HVWLPDWHGHDUOLHU
7KH6(0LVFRPSDUHGWRDUHGXFHGSDUDPHWHU2/6LQ7DEOH
7DEOH&URVV6HFWLRQDO5HVLGHQWLDO0RGHOV±FRPSDULVRQRI2/6DQG6(0
 F2/6&RPSDUDWRU 6SDWLDO(UURU0RGHO 
9DULDEOH (VW WUDWLR (VW ]YDOXH GLIIHUHQFH
$FFHVVLELOLW\WRMREV     
5DLO-REV3 (  (  
:DON-REV3 (  (  
&DU-REV3 (  (  
3ODFH4XDOLW\     
3ULPDU\6FKRROUDWH$YJ     
3ULPDU\6FKRROUDWH     
3ULPDU\6FKRROUDWH     
6HFRQGDU\6FKRROUDWH$YJ     
6HFRQGDU\6FKRROUDWH     
3DUNV3     
%DQN3     
7RZQ&HQWUH3     
/DQGILOOGLVW (  (  
6WXGHQWV   (  
7RXULVWV (  (  
30     
&ULPH   (  
5RDGQRLVHWRG%     
5RDGQRLVHWRG%     
5RDGQRLVHWRG%     
5RDGQRLVHWRG%     
%XLOGLQJ	3ORW     
7RWDO)ORRU$UHD     
1HZ%XLOG     
3URSHUW\W\SH6HPL %$6(     
7HUUDFH     
'HWDFKHG     
)ODW     
2ZQHURFFXSLHG     
3ULYDWHO\UHQWHG     
6RFLR(FRQRPLF     
/62$$YHUDJH,QFRPH (  (  
&RQVWDQW     
5VTXDUHG     
$,&     
2EVHUYDWLRQV     
/DPEGD     
1RWHVFHUWDLQYDULDEOHVZHUHRPLWWHGIURPWKH2/6DQG6(0UXQ3OD\JURXQG)ORRU$UHDDQG6XSSO\
&RQVWUDLQW3 3RWHQWLDOLW\LQGLFDWRUXVLQJDGHWHUUHQFHIXQFWLRQRQMRXUQH\WLPH

WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
&RPSDULQJWKH6SDWLDO(UURU0RGHO6(0ZLWKWKH2/6PRGHOLQ7DEOHLWFDQEHREVHUYHG
WKDW
x 0RGHO ILW LV LPSURYHG WKH SVHXGR 5 RI WKH 6(0 LV  FRPSDUHG WR WKH
FRUUHVSRQGLQJ 2/6 5 RI  DOWKRXJK QRWH WKHVH 5 PHDVXUHV KDYH D GLIIHUHQW
EDVLV7RFRQILUPWKH$NDLNH,QIRUPDWLRQ&ULWHULRQ$,&GHFUHDVHVVXEVWDQWLDOO\ LQ
WKHFDVHRIWKH6(0LQGLFDWLQJEHWWHUILWWRWKHGDWD
x 7KH/DPEGDHVWLPDWHLVVWDWLVWLFDOO\VLJQLILFDQWFRQILUPLQJWKDWWKHPRGHOLVFDSWXULQJ
VSDWLDODXWRFRUUHODWLRQHUURUV
x 7KHYDULDEOHV3OD\JURXQG)ORRU$UHDDQG6XSSO\&RQVWUDLQWZHUHUHPRYHGIURPWKH
6(0HVWLPDWLRQGXHWRDSSDUHQWO\FDXVLQJLVVXHVZLWKPRGHOHVWLPDWLRQ(VWLPDWLRQRI
WKH2/6ZLWKRXW WKHVHYDULDEOHVVKRZV OLWWOHRYHUDOOGLIIHUHQFHWRWKHEDVHPRGHO LQ
7DEOH
x $OOSDUDPHWHUHVWLPDWHVWDNHWKHH[SHFWHGVLJQZLWKWKHH[FHSWLRQRI%DQNZKLFKLV
QRZQHJDWLYHLQWKH6(07KHLPSDFWRISUR[LPLW\WREDQNVRQKRXVHSULFHVPD\QRZ
EHEHLQJFDSWXUHGLQWKHHUURUWHUPLHWKHUHEHLQJFOXVWHUVRIVLPLODUO\SULFHGKRXVHV
FORVHWREDQNV7KLVPD\DOVRDFFRXQWIRUWKHUHGXFWLRQLQWKH7RZQ&HQWUHYDULDEOH
x 7KH5DLO$FFHVVLELOLW\SDUDPHWHUGHFUHDVHVVXEVWDQWLDOO\ LQWKH6(0DSSUR[
ZKHQFRPSDUHGWRWKHFRUUHVSRQGLQJSDUDPHWHULQWKH2/6PRGHODQGLVQRORQJHU
VLJQLILFDQWDW]YDOXH7KLVLVRIFRQFHUQZKHQORRNLQJDWWKHLPSDFWRIUDLO
DFFHVV WR MREV RQ KRXVH SULFHV 2XU DQDO\VLV KDV VKRZQ WKDW KRXVLQJSUR[LPLW\ WR
VWDWLRQVKDVDQLPSDFWXSRQWKLVYDULDEOH+RZHYHUDVKRXVHVZLWKKLJKUDLODFFHVV
YDOXHVDUHFOXVWHUHGDURXQGUDLOVWDWLRQVWKH6(0LVOLNHO\DWWULEXWLQJVRPHRIWKLVKLJK
DFFHVVLELOLW\WRWKHHUURUDVVSDWLDOFRUUHODWLRQ7KLVLPSDFWOLNHO\WREHDIIHFWLQJRWKHU
YDULDEOHVVXFKDVDFFHVVWR%DQNVDQG6FKRROVUDLVHVWKHTXHVWLRQDVWRZKHWKHU
DFFRXQWLQJIRUVSDWLDODXWRFRUUHODWLRQLVSUREOHPDWLFLQDSROLF\FRQWH[WZKHUHZHDUH
DWWHPSWLQJWRLVRODWHWKHHIIHFWRIORFDWLRQVSHFLILFFKDUDFWHULVWLFVRQKRXVHSULFHV
x 7KHZDONSDUDPHWHUGHFUHDVHVE\DOWKRXJKUHPDLQVVLJQLILFDQWDW7KLVLVDOVR
OLNHO\GXHWRFOXVWHULQJRISURSHUWLHVZLWKKLJKZDONDFFHVVWRMREVHJFLW\FHQWUHV
x 7KHUHDSSHDUWREHVRPHSDUDOOHOVEHWZHHQWKHLPSDFWRIWKH/$IL[HGHIIHFWVPRGHO
LPPHGLDWHO\DERYH LQ6HFWLRQDQG WKH LPSDFWRI WKH6(0PRGHO UHSRUWHG
KHUHLQWHUPVRIWKHLUHIIHFWRQWKHYDULDEOHVRISROLF\LQWHUHVW±QRWDEO\UDLODFFHVVLELOLW\
DQGZDONDFFHVVLELOLW\
)XUWKHU WHVWVZHUH XQGHUWDNHQ XVLQJ DQ DOWHUQDWLYH6SDWLDO$XWRUHJUHVVLYH 6$5PRGHO LQ
SODFHRI WKH6(0PRGHO6$5PRGHOV LQFRUSRUDWHD µVSDWLDO ODJ¶ WHUPZKLFK LVDZHLJKWHG
DYHUDJHRIWKHSULFHVRIQHLJKERXULQJSURSHUWLHV7KHILQGLQJVZHUHEURDGO\LQOLQHZLWKWKRVH
IRU6(0DOWKRXJKWKHPRGHOILWZDVVOLJKWO\ ORZHUDQGWKHUDLOSDUDPHWHUHVWLPDWHVVOLJKWO\
FORVHUWR2/67DEOHVKRZVWKHLQGLFDWRUVRIPRGHOILWZKLFKVXJJHVWWKDWLIPRGHOILWZDV
WKHRQO\FULWHULRQ6(0ZRXOGRXWSHUIRUP6$5DQG2/6
 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH6SDWLDOUHJUHVVLRQPRGHOVPRGHOILWDQGVSDWLDOSDUDPHWHUV
 2/6 6$5 6(0 2/6LQFRPH 6$5LQFRPH
5KRVTXDUHG     
$,&     
:\     
/DPEGD     
1RWHILJXUHVLQSDUHQWKHVHVDUHWUDWLRVIRUWKHVSDWLDOSDUDPHWHUV³LQFRPH´LQGLFDWHVLQFRPHLQWHUDFWLRQWHUPV
DUHLQFOXGHG
7DEOH  VKRZV WKH LPSOLFDWLRQV IRU WKH UDLO ZDON DQG FDU DFFHVVLELOLW\ WR HPSOR\PHQW
SDUDPHWHUV ZKHQ WKH PRGHO W\SH LV FKDQJHG 7KH UHODWLYH VWDELOLW\ RI WKHVH SDUDPHWHU
HVWLPDWHVLQWKHIDFHRIIXQGDPHQWDOFKDQJHVWRWKHPRGHOW\SHJLYHVIXUWKHUHQFRXUDJHPHQW
RQWKHUREXVWQHVVRIWKHUHVXOWV
7DEOH6$5DQG6(0PRGHOHVWLPDWHVFRPSDUHGZLWK2/6FKDQJHLQYDOXHSHU
DFFHVVLEOHMREV
 2/6 6$5 6(0
 (VWLPDWH WUDWLR (VWLPDWH WUDWLR (VWLPDWH WUDWLR
$FFHVVLELOLW\WR(PSOR\PHQWE\      
5DLO      
:DON      
&DU      

)LQDOO\*HRJUDSKLFDOO\:HLJKWHG5HJUHVVLRQ*:5KDVWKHSRWHQWLDO WRHVWLPDWHVSDWLDOO\
YDU\LQJ SDUDPHWHUV ZKLFK FRXOG DFFRXQW IRU FRUUHODWLRQV LQ HUURUV RYHU VSDFH DV ZHOO DV
UHYHDOLQJGLIIHUHQFHVLQWKHZHLJKWSODFHGRQDWWULEXWHVLQHDFKDUHD$OWKRXJKD*:5PRGHO
ZDVHVWLPDWHG LQ WKLVVWXG\ ZLWKSDUDPHWHUHVWLPDWHV LQLWLDOO\ DSSHDULQJVHQVLEOH LW LV QRW
FRYHUHG IXUWKHU LQ WKLV UHSRUW 7KLV LV EHFDXVH SORWV RI WKH UDLO SDUDPHWHU HVWLPDWHV DUH
LQFRQVLVWHQW ZLWK H[SHFWDWLRQV WKH SDWWHUQV RI WKH VSDWLDOO\ YDU\LQJ SDUDPHWHUV DUH QRW
SODXVLEOH8OWLPDWHO\WKHPRGHOUHVXOWVFRXOGQRWEHGHIHQGHG7KHVL]HRIWKHPRGHOERWKLQ
WHUPVRISDUDPHWHUVDQGGDWDVHWDSSHDUVWREHFDXVLQJLVVXHVZLWKHVWLPDWLRQDQGIXUWKHU
ZRUN LV UHTXLUHG EHIRUH D *:5 PRGHO FDQ EH UHSRUWHG ZLWK FRQILGHQFH $ SHHU UHYLHZHU
FRPPHQWHG WKDW WKHVH PRGHOV DUH JHQHUDOO\ GLIILFXOW WR HVWLPDWH RQ ODUJH GDWDVHWV DQG
WKHUHIRUHZRXOGUHTXLUHVXEVWDQWLDODJJUHJDWLRQRIWKLVPRGHOLQRUGHUWRUXQHJWR/$OHYHO
±ZKLFKZRXOGGHIHDWWKHSXUSRVHWRVRPHH[WHQW7KHLQFRPHLQWHUDFWLRQWHUPVDQGVSDWLDOO\
YDU\LQJSDUDPHWHUVLQWKLVPRGHOPDNHWKHQHHGIRU*:5OHVVSUHVVLQJLQWKLVFDVH
0RGHOVZLWKDGLIIHUHQWWRZQFHQWUHGHILQLWLRQ
7KH7RZQ&HQWUHDFFHVVLELOLW\YDULDEOHKDVVRIDUEHHQEDVHGRQWRZQFHQWUHVDVGHILQHGLQ
WKH'I77UDYHO7LPH6WDWLVWLFVDGHILQLWLRQZKLFKLVLWVHOIEDVHGRQZRUNE\2'30VHH
6HFWLRQIRUGHWDLOV+RZHYHUJLYHQWKDWHPSOR\PHQWLVDQHOHPHQWRIWKDWGHILQLWLRQDQ
LQGHSWK DQDO\VLV RI WKLV YDULDEOH DQG LWV LPSDFW LQ WKH PRGHOV KDV EHHQ FRQGXFWHG .H\
REVHUYDWLRQVIURPRXUSUHOLPLQDU\DQDO\VLVRQWKHWRZQFHQWUHYDULDEOHDUH
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
x WKH7RZQ&HQWUHVLGHQWLILHGLQWKH7RZQ&HQWUHDFFHVVLELOLW\YDULDEOHDUHDQLQFRPSOHWH
VHW
x XVLQJ/HHGVDVDQH[DPSOH)LJXUHEHORZLWFDQEHVHHQWKDWVRPHFHQWUHVDUH
UHFRJQLVHG±WKHVHDUHVKDGHG LQ WKHGDUNHVWEOXH/HHGV&LW\&HQWUH+HDGLQJOH\
+DUHKLOOV $UPOH\ 3XGVH\ DQG <HDGRQ ± ZKLOH VHYHUDO RWKHUV LQFOXGLQJ VRPH
VXEVWDQWLDOFHQWUHVDUHRPLWWHGHJ+RUVIRUWK&KDSHO$OOHUWRQ0RRUWRZQ5RXQGKD\
0HDQZRRG%HHVWRQ%UDPOH\DQGVRPHVLJQLILFDQWRXWRIWRZQFHQWUHVVXFKDV0RRU
$OOHUWRQ&HQWUHDQG-5HWDLO3DUN
)LJXUH7RZQ&HQWUHGHILQLWLRQDQGRPLWWHGFHQWUHV/HHGV

5HDVRQVIRUWKHDERYHREVHUYDWLRQVDUHSULPDULO\
x WKH 2'30 7RZQ &HQWUHV DUH EDVHG KHDYLO\ RQ HPSOR\PHQW ± ZKLFK ZH DOUHDG\
FDSWXUH LQRWKHUYDULDEOHVLHRXUDFFHVVLELOLW\ WR MREV LQGLFDWRUVIRU:DON5DLODQG
&DU±DQGFRPPHUFLDOIORRUVSDFHZKHUHDVZHDUHUHDOO\RQO\LQWHUHVWHGLQWKHUHWDLO
IORRUVSDFHHOHPHQWRIWKH2'30GHILQLWLRQ
x DYDULDEOHZKLFKFDSWXUHVDZLGHUUDQJHRIORFDOFHQWUHVLQFOXGLQJWKRVHZKLFKKDYHD
VXEVWDQWLDOUHWDLOFRPPXQLW\RIIHUZRXOGEHXVHIXO
x DOVRVLQFHWKH\ZHUHGHILQHGLQRUHDUOLHULWLVTXHVWLRQDEOHZKHWKHUWKH2'30
7RZQ &HQWUHV FDSWXUH WKH FXUUHQW UHWDLO RIIHU LQ SODFHV OLNH &KDSHO $OOHUWRQ DQG
+RUVIRUWKDVRSSRVHGWRWKHUHWDLORIIHURUPRUH\HDUVDJR
$IWHUFRQVLGHULQJRSWLRQVWZRDGGLWLRQDOPRGHOVZHUHWHVWHGVHH7DEOH
2PLWWHGFHQWUHV
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WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
L 0RGHO  $ PRGHO WKDW UHPRYHG WKH RULJLQDO 7RZQ &HQWUH YDULDEOH IURP WKH EDVH
PRGHO HYHU\WKLQJ HOVH UHPDLQV LGHQWLFDO :H DOVR PDNH WKH DVVXPSWLRQ WKDW WKH
µ%DQN¶YDULDEOHLVUHLQWHUSUHWHGDVDSUR[\IRUWRZQFHQWUHXQGHUWKHDVVXPSWLRQWKDW
EDQNVDUHW\SLFDOO\ORFDWHGLQWRZQFHQWUHVDQGDZLGHUVHWRIORFDOFHQWUHVPHHWWKLV
FULWHULRQ1RWHWKDWWKHRULJLQDOµ7RZQ&HQWUH¶YDULDEOHDQGµ%DQN¶DUHFRUUHODWHGEXW
RQO\DW


LL 0RGHO D $V 0RGHO  EXW DGGLQJ LQFRPH LQWHUDFWLRQ WHUPV ZLWK NH\ YDULDEOHV
VLPLODUWR0RGHODDQGWDNLQJWKHRSSRUWXQLW\WRLPSURYHXSRQWKHVSHFLILFDWLRQRI
0RGHOD
)URP0RGHOZKLFKH[FOXGHVWKHRULJLQDO7RZQ&HQWUHYDULDEOHLWFDQEHREVHUYHGWKDW
x ,Q FRPSDULVRQ WR WKH EDVH PRGHO LQ 7DEOH  WKH PRGHO ILW LV PDUJLQDOO\ ZRUVH
$GMXVWHG5 7KLVLVH[SHFWHGDVZHKDYHRQO\UHPRYHGDSUHYLRXVO\KLJKO\
VLJQLILFDQW FRHIILFLHQW ± EXW ZH KDYH GRQH VR SXUSRVHO\ RQ WKHRUHWLFDO GHILQLWLRQDO
JURXQGV
x 7KH PDMRULW\ RI WKH PRGHO HVWLPDWHV UHPDLQ ODUJHO\ XQDIIHFWHG ZKHQ FRPSDUHG WR
0RGHO±VKRZLQJRQFHPRUHWKHUREXVWQHVVRIWKHUHVXOWVWRFKDQJHVLQWKHVHWRI
H[SODQDWRU\YDULDEOHV
x 7KHUDLODFFHVVWRMREVWHUPLVQRZVOLJKWO\ODUJHUZLWKWKHHIIHFWSHUDGGLWLRQDO
MREVEHLQJFRPSDUHGWRLQ0RGHO&KDQJHVLQWKHRWKHUDFFHVVLELOLW\
WHUPVDUHQHJOLJLEOHRQDYHUDJH
x 7KHHVWLPDWHRQ%DQNDFFHVVLELOLW\LVWLPHVODUJHUWKDQLQ0RGHOLQGLFDWLQJD
SUHPLXPIRUSURSHUWLHVZLWK%DQNDFFHVVLELOLW\LQGLFDWRUVHTXDOWREHVWLHFORVHVW
WRDEDQNUHODWLYHWRZRUVW IXUWKHVWDZD\IURPDEDQN6LQFHWKHUH LVQRVWURQJ
DUJXPHQWWREHOLHYHWKDWEDQNV±E\WKHPVHOYHV±DUHKLJKO\YDOXDEOHDPHQLWLHVDQG
GULYHUVRISURSHUW\SULFHVZHWDNHWKLVHVWLPDWHWRVXJJHVWWKDWEDQNVDUH LQGHHGD
XVHIXOSUR[\IRUWRZQFHQWUHV
x 5HODWLYHWRWKHEDVHPRGHO0RGHOWKHSULFHSUHPLXPRQWRZQFHQWUHDFFHVVLELOLW\
QRZPHDVXUHGWKURXJKEDQNVDQGQRWYLDWKHIRUPHUWRZQFHQWUHGHILQLWLRQWKXVGURSV
IURPURXJKO\WRWKHDIRUHPHQWLRQHG
0RGHODZKLFKDGGVLQFRPHLQWHUDFWLRQWHUPVWRWKHSUHYLRXVPRGHOEULQJVWKHIROORZLQJ
IXUWKHULQVLJKWV
x 7KLVPRGHOLVDVOLJKWO\EHWWHUILWWRWKHGDWDUHODWLYHWRWKHSUHYLRXV0RGHOUHODWLYH
WRWKHEDVHPRGHO0RGHODQGUHODWLYHWRWKHEDVHPRGHOZLWKLQFRPHLQWHUDFWLRQV
0RGHOD7KLVPRGHOKDVDQ$GMXVWHG5 
x 0RVWPRGHOHVWLPDWHVDUHYHU\FORVHWRWKRVHRI0RGHOIRUDOOJURXSVRIYDULDEOHV
LQFOXGLQJ %XLOGLQJ DQG 3ORW FKDUDFWHULVWLFV 6XSSO\ &RQVWUDLQW DQG 7LPH WUHQG
YDULDEOHVQRWUHSRUWHGLQWKHWDEOH
x 7KHSUHPLXPIRU5DLODFFHVVWRMREVLVDOZD\VSRVLWLYHDQGVLJQLILFDQWEXWVLJQLILFDQWO\
YDULHVZLWKLQFRPH)RULQVWDQFHZKLOHLWLVRQDYHUDJHSHUDGGLWLRQDONMREV
LWLVHVWLPDWHGDWIRUDUHDVZLWKDYHUDJHLQFRPHRIDQGDWIRU
DUHDV ZLWK DYHUDJH LQFRPH HTXDO WR  SHU DQQXP WKH WK DQG WKH WK
SHUFHQWLOHV
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH&URVV6HFWLRQDO5HVLGHQWLDO0RGHOV±H[FOXGLQJRULJLQDOµ7RZQ&HQWUH¶YDULDEOH
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ĐŽŶŽŵŝĐ       
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>^K/ŶĐŽŵĞŝŶƚĞƌĂĐƚŝŽŶƐ  
     ?ƵŶŝƚƐĂƐĂďŽǀĞ ?ĂƚƚǁŽ
ĞǆƚƌĞŵĞƉŽŝŶƚƐŽĨƚŚĞ
ŝŶĐŽŵĞĚŝƐƚƌŝďƵƚŝŽŶ ?
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 ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?A? Ăƚ ? ?A ƉĞƌĐĞŶƚŝůĞŽĨ/ŶĐ
       ? ? ? ? ?A? Ăƚ ? ?A?ƉĞƌĐĞŶƚŝůĞŽĨ/ŶĐ
/ŶĐŽŵĞ 踀 ĂŶŬ ?W ?     ? ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?A? Ăƚ ? ?A?ƉĞƌĐĞŶƚŝůĞŽĨ/ŶĐ
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/ŶĐŽŵĞ 踀 /ŶĐŽŵĞ ?W ?     ? ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ?A? Ăƚ ? ?A?ƉĞƌĐĞŶƚŝůĞŽĨ/ŶĐ
       ? ? ? ?A? Ăƚ ? ?A?ƉĞƌĐĞŶƚŝůĞŽĨ/ŶĐ
EŽƚƌĞƉŽƌƚĞĚǀĂƌŝĂďůĞƐ P ƵŝůĚŝŶŐ ?WůŽƚ ?^ƵƉƉůǇĐŽŶƐƚƌĂŝŶƚ ?dŝŵĞƚƌĞŶĚĂŶĚĐŽŶƐƚĂŶƚ ?ǀĞƌǇƐŝŵŝůĂƌƚŽƉƌĞǀŝŽƵƐŵŽĚĞůƐ ?
ĚũZ ?ƐƋƵĂƌĞĚ  ? ? ? ? ? ?   ? ? ? ? ? ?  
KďƐĞƌǀĂƚŝŽŶƐ  ? ? ? ? ? ?   ? ? ? ? ? ?  
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
x :DONDFFHVVLELOLW\ LVVOLJKWO\ ODUJHUWKDQLQSUHYLRXVPRGHOVYHUVXVLQ
0RGHOSUHVXPDEO\GXH WRDEHWWHUVSHFLILFDWLRQRI WKH LQFRPHDQGWRZQFHQWUH
HIIHFWVWKURXJKWKHLUUHVSHFWLYHLQFRPHLQWHUDFWLRQWHUPV
x 7KH SUHPLXP RQ µWRZQ FHQWUH¶ DFFHVVLELOLW\ PHDVXUHG XVLQJ WKH %DQN SUR[\ YDULHV
JUHDWO\ZLWKWKHLQFRPHRIWKHDUHDDVH[SHFWHGEXWWKHHVWLPDWHVDUHZLWKLQDPRUH
UHDVRQDEOHUDQJHWKDQLQSUHYLRXV0RGHOD
x 7KH LQFRPH HIIHFW LV PRGHOOHG WREH QRQOLQHDU WKURXJK D VTXDUHG WHUPRQ LQFRPH
ZKLFK LVDOVR KLJKO\ VLJQLILFDQW± WKLV LV DQ LPSURYHPHQW UHODWLYH WR0RGHODDQG
VKRZVWKDWWKHDUHDLQFRPHHIIHFWRQSURSHUW\SULFHVLVGLPLQLVKLQJZKLFKLVFRQVLVWHQW
ZLWKHFRQRPLFWKHRU\DQGH[SHFWDWLRQV
x 7KLVQHZPRGHO±WKDQNVWRWKHPRUHUHILQHGVSHFLILFDWLRQRI LQFRPH±DOORZVXVWR
DOVR REVHUYH D VLJQLILFDQW DQG H[SHFWHG LQFRPHYDU\LQJ SUHPLXP IRU WKH TXDOLW\ RI
VFKRROVERWKSULPDU\DQGVHFRQGDU\
x )LQDOO\ LW PXVW EH UHLWHUDWHG WKDW SDUNV DQG SOD\JURXQGV DUH LQWHUDFWHG ± DV LQ DOO
SUHYLRXVPRGHOVUHSRUWHG±ZLWKDGXPP\ZKLFKWDNHVYDOXHLIWKHDUHDKDVDQ/62$
LQFRPH DERYH DYHUDJH 7KXV WKH HVWLPDWHV VKRZ D SRVLWLYH HIIHFW ZKLFK LV RQO\
DSSOLFDEOHWRWKRVHDUHDVZLWKDERYHDYHUDJHLQFRPH$VPHQWLRQHGLQWKHGLVFXVVLRQ
RIWKHEDVHPRGHO0RGHOWKLVZDVDSUDJPDWLFVROXWLRQDQGVKRZVWKDWWKHLPSDFW
RISDUNVDQGSOD\JURXQGVRQKRXVHSULFHVLVQRWXQLIRUPDFURVVDUHDVDQGLVOLNHO\WR
RQO\EHVLJQLILFDQWDQGSRVLWLYH LQUHODWLYHO\EHWWHURIIDUHDV7KLVWHVWZDVUHSHDWHG
XQGHUWKHPRGHOVSHFLILFDWLRQVFKRVHQIRU0RGHOVDQGDZLWKWKHVDPHUHVXOW
QRSRVLWLYHSUHPLXPIRUSDUNVDQGSOD\JURXQGVLQUHODWLYHO\ZRUVHRIIDUHDV
$VDFRQFOXGLQJUHPDUNEDVHGRQDOOWKHWHVWVFRQGXFWHGWKHUHDUHUHDVRQVWREHOLHYHWKDW
WKHILQDOPRGHO UHSRUWHG0RGHOD LVVXSHULRU WRSUHYLRXVPRGHOVDQG WKXVSUHIHUDEOHIRU
IXWXUHSROLF\WHVWV1HYHUWKHOHVVLWGRHVQRWIXQGDPHQWDOO\FKDQJHWKHILQGLQJVRQWKHLPSDFW
RIUDLODFFHVVLELOLW\RQSURSHUW\SULFHVUHODWLYHWRWKH62%&0RGHOUDWKHULWUHILQHVWKHPDQG
VKRZVKRZWKHXSOLIWLVOLNHO\WRYDU\ZLWKLQFRPH±WKLVLVDFRQVHTXHQFHRIWKHLQFOXVLRQRI
LQFRPHLQWHUDFWLRQWHUPVLQWKHPRGHO7DEOHVXPPDULVHVWKHILQGLQJV
7DEOH,PSDFWRIUDLODFFHVVLELOLW\WRMREVRQKRXVHSULFHVSRLQWHVWLPDWHDQGUDQJH
 0RGHO
3RVW62%&EDVHPRGHO
0RGHOD
,PSURYHGPRGHO
 (VWLPDWH WUDWLR ǻKRXVH
SULFH
(VWLPDWH WUDWLR ǻKRXVH
SULFH
5DLODFFHVVLELOLW\ (   (  
      
,QFRPHLQWHUDFWLRQV
,QFRPH5DLODFFHVVLELOLW\
   
(

 
WKLOH
WKLOH



WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
8QXVHGYDULDEOHV%XVDFFHVVLELOLW\5DLOQRLVH12[$FFHVVWRRWKHUDPHQLWLHV
7KHEDVHPRGHOSUHVHQWHGLQ7DEOH0RGHODQGWKHDGGLWLRQDOPRGHOVGLVFXVVHGLQ
WKHSUHFHGLQJVHFWLRQ6HFWLRQGRQRWXVHDOORIWKHYDULDEOHVJDWKHUHG,QJHWWLQJWR
WKLV SRLQW D KDQGIXO RI YDULDEOHV ZHUH IRXQG WR EH LQVLJQLILFDQW RU ZURQJ VLJQ LQ DOO WKH
DOWHUQDWLYHPRGHOVSHFLILFDWLRQVWHVWHG7KHVHXQXVHGYDULDEOHVDUHGLVFXVVHGKHUHLQRUGHU
WRJLYHIXUWKHUFRQWH[WWRWKHPRGHOVHOHFWLRQDQGKLJKOLJKWVRPHDGGLWLRQDOOHVVRQVOHDUQWLQ
WKHVWXG\
%XVDFFHVVLELOLW\
'XH WR GDWD OLPLWDWLRQV LW ZDV QRW SRVVLEOH WR FRPSXWH D µEXV DFFHVVLELOLW\ WR MREV¶ PHWULF
DQDORJRXVWRWKHDFFHVVLELOLW\WRMREVYDULDEOHVE\UDLOFDUDQGZDON$VLPSOHUDSSURDFKWR
EXVDFFHVVLELOLW\ZDVWHVWHGLQVWHDGXVLQJWKHPHDVXUHGGLVWDQFHIURPDSURSHUW\WRDEXV
VWRS DV D SUR[\ 7KH PDLQ H[SHFWDWLRQ IURP WKHRU\ ZDV WKDW JUHDWHU GLVWDQFH ZRXOG EH
DVVRFLDWHGZLWKDORZHUSURSHUW\SULFHKRZHYHULQWKHRU\LWLVSRVVLEOHWKDWFORVHSUR[LPLW\WR
EXVVWRSVPD\EHDVVRFLDWHGZLWKQHJDWLYHH[WHUQDOLWLHVDVZHOOHJGXHWRWUDIILFRUQRLVH
LVVXHV3UHYLRXVPRGHOVHJLQ/RQGRQKDYHIRXQGQHWQHJDWLYHHIIHFWVRIEHLQJORFDWHG
FORVHUWRDEXVVWRS
,QFOXGLQJWKHVLPSOHYDULDEOHµGLVWDQFHWREXVVWRSV¶LQWKHPRGHOUHYHDOHGDVLJQLILFDQWLPSDFW
RQSURSHUW\SULFHVSULFHVGHFUHDVHGWKHFORVHUDSURSHUW\LVWRDEXVVWRS$OWHUQDWLYHPRGHOV
ZHUH WHVWHG WR H[SORUH WKLV IXUWKHU ZLWK PL[HG UHVXOWV )LUVWO\ GXPP\ YDULDEOHV IRU EHLQJ
ORFDWHGZLWKLQPDQGZLWKLQPRIDEXVVWRSZHUH WHVWHGERWKUHYHDOLQJDQHJDWLYH
LPSDFWRQSULFHV6HFRQGO\DQRQOLQHDUVSHFLILFDWLRQZDVWHVWHGLQFOXGLQJWKHVTXDUHGWHUP
RIWKHGLVWDQFHYDULDEOHWKHUHVXOWVZHUHLQWHUHVWLQJDQGVXJJHVWHGWKDWWKHQHJDWLYHHIIHFWRI
EXVVWRSSUR[LPLW\GHFUHDVHVZLWKGLVWDQFHDQGEH\RQGNPEHLQJFORVHUWRDEXVVWRS
DFWXDOO\KDVDSRVLWLYHHIIHFW±DQGWKLVHIIHFWEHFRPHVODUJHHJSHUPFORVHUDW
NPVXJJHVWLQJWKHUHPD\EHDQHJDWLYHYDOXHRQUHPRWHQHVV)LQDOO\DNPGXPP\ZDV
WHVWHG EXW WKLV ZDV HVWLPDWHG ZLWK WKH ZURQJ VLJQ DQG RQO\ PDUJLQDOO\ VLJQLILFDQW W
UDWLR 
2XULQWHUSUHWDWLRQLVWKDWWKHUHLVVRPHHYLGHQFHWKDWUHPRWHQHVVIURPDEXVVWRSLVQHJDWLYH
IRUSURSHUW\YDOXHVWKLVPD\DSSO\PDLQO\WRUXUDODUHDV+RZHYHUWKHQXPEHURISURSHUWLHV
EH\RQGNPIURPDEXVVWRSLQWKHGDWDVHWRQO\RXWRILVDWLQ\SURSRUWLRQRI
WKHZKROHVDPSOHDQGWKHHVWLPDWHLVQRWUREXVWWRDOWHUQDWLYHVSHFLILFDWLRQV0RUHJHQHUDOO\
EH\RQGWKHQHJDWLYHYDOXHRIH[WUHPHFDVHVRIUHPRWHQHVVZLWKWKHFXUUHQWPHDVXUHPHQWRI
EXVGLVWDQFHZHDUHXQDEOH WRGHWHFW WKHSRVLWLYHYDOXHRIDFFHVV WR MREVE\EXV$PRUH
VRSKLVWLFDWHGPHWULFZKLFKLQFOXGHVQXPEHURIMREVUHDFKDEOHDQGWUDYHOWLPHVFRQQHFWHGE\
DGHWHUUHQFHIXQFWLRQLHDQDORJRXVWRWKRVHZHKDYHIRUWKHRWKHUPRGHVZRXOGEHZRUWK
H[SORULQJLQIXWXUHH[SDQVLRQVRIWKHPRGHOEH\RQGWKLVVWDJHRIWKHSURMHFW)RUQRZWKHWHVWV
ZHUHQRWVDWLVIDFWRU\IRUEXVDFFHVVDQG LWZDVRPLWWHGIURPWKHVHOHFWHGPRGHOVUHSRUWHG
HDUOLHULQ6HFWLRQ
5DLOQRLVH
7KLVLVDVHWRIFDWHJRULFDOLQGLFDWRUVVLPLODUWRWKHURDGQRLVHLQGLFDWRUVWKDWDUHLQFOXGHGLQ
WKHPRGHOVUHSRUWHGDERYH$WORZHUQRLVHOHYHOVSDUDPHWHUHVWLPDWHVZHUHLQVLJQLILFDQW7KH
SDUDPHWHU HVWLPDWH RQ WKH KLJKHU QRLVH EDQG ZDV SRVLWLYH FRQWUDU\ WR H[SHFWDWLRQ 7KH
LQWHUSUHWDWLRQRIWKLVUHVXOWPD\EHWKDWKLJKDYHUDJHQRLVHOHYHOVDUHLQGLFDWLYHRIEHLQJFORVH
WRUDLOVWDWLRQVZKLFKDVRXWOLQHGLQWKH3KDVHUHSRUWRIWKLVSURMHFWZLOOOLNHO\KDYHDSULFH
SUHPLXPIRUSURSHUWLHV7KLVYDULDEOHZDVFRQVHTXHQWO\GURSSHGIURPWKHPRGHOOLQJ
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
$LUSROOXWLRQ1LWURXVR[LGH12[
x 12[±7KHSDUDPHWHUHVWLPDWHRQWKH12[YDULDEOHZDVQHJDWLYHDVH[SHFWHGZKHQ
12[ZDV WKHRQO\DLUTXDOLW\ LQGLFDWRU LQ WKHPRGHO LQFUHDVLQJ12[ OHYHOV UHGXFHV
KRXVHSULFHVDOOHOVHHTXDO+RZHYHUZKHQWKH30LQGLFDWRUZDVLQFOXGHGWKH
12[YDULDEOHEHFDPHSRVLWLYHDJDLQVWH[SHFWDWLRQV7KLVPD\EHH[SODLQHGE\ WKH
FRUUHODWLRQEHWZHHQ12[OHYHOVDQG307KHUHLVDOVRDSRWHQWLDOLVVXHZLWKVSDWLDO
ILGHOLW\RIWKHDLUTXDOLW\GDWDDWSUHVHQWZKLFKLVEHLQJLQYHVWLJDWHG$VWKHSDUDPHWHU
HVWLPDWHRQ30ZDVFRQVLVWHQWO\PRUHVLJQLILFDQWLQPRGHOHVWLPDWHVLWKDVEHHQ
OHIWLQWKHUHSRUWHGPRGHODERYH
$FFHVVWRRWKHUDPHQLWLHV
$FFHVVLELOLW\WRVRPHORFDODPHQLWLHVLQSDUWLFXODU*3VXUJHULHVKHDOWKVHUYLFHVIRRGVWRUHV
DQG3RVW2IILFHVE\ZDONLQJZHUHIRXQGWREHLQVLJQLILFDQWRUWKHZURQJVLJQVZKHQHVWLPDWHG
LQ WKH PRGHOV 7KHVH YDULDEOHV KDYH EHHQ WHVWHG PXOWLSOH WLPHV WKURXJKRXW WKH SURMHFW
LQFOXGLQJDQHZWHVWDW WKHYHU\HQGZLWK WKHILQDOVHWRIUHSRUWHGPRGHOV WKHUHVXOWVZHUH
DJDLQXQVDWLVIDFWRU\± LQVLJQLILFDQWDQGRUZURQJVLJQ±DQGWKHYDULDEOHVZHUHQRWXVHGLQ
DQ\RIWKHVHOHFWHGPRGHOVUHSRUWHGLQWKLVGRFXPHQW
0RGHOLQWHUSUHWDWLRQDQGDSSOLFDWLRQ
3ULRUWRDSSO\LQJWKHPRGHOOLQJUHVXOWVWRWKHDSSUDLVDORI1RUWKHUQ3RZHUKRXVH5DLO135
ZKLFKLVFRYHUHGLQ6HFWLRQRIWKLVUHSRUWVRPHSUHOLPLQDU\ZRUNZDVGRQHWRVKRZKRZWKH
UDLO DQG ZDON DFFHVVLELOLW\ WHUPV LQ WKHVH KHGRQLF SULFLQJ PRGHOV FDQ EH LQWHUSUHWHG E\
FRQVLGHULQJD'R6RPHWKLQJVFHQDULR LQYROYLQJDFFHVVLELOLW\ LPSURYHPHQWVFRPSDUHG WRD
'R0LQLPXPVFHQDULRRIQRLPSURYHPHQW
7KHH[DPSOHVEHORZDUHK\SRWKHWLFDODQGWKHUHVXOWVDUHIRUDVLQJOH062$LQWKHFHQWUHRI
/HHGV ( VHH )LJXUH  RYHUOHDI  ,Q HDFK VFHQDULR WKH DFFHVVLELOLW\ WR
HPSOR\PHQWYDULDEOHDVGHILQHGLQ6HFWLRQVDQGLVUHFDOFXODWHGDQGDSSOLHGXVLQJ
WKHFRHIILFLHQWIURPWKHHVWLPDWHGKHGRQLFPRGHO$OORWKHUYDULDEOHVDUHDVVXPHGWRUHPDLQ
FRQVWDQW
7KHK\SRWKHWLFDOVFHQDULRVEURDGO\FRYHUWZRW\SHVRIDFFHVVLELOLW\LPSURYHPHQW7KHILUVWLV
DGLUHFW UDLO DFFHVVLELOLW\ LPSURYHPHQWDQVZHULQJ ³KRZZLOO UHGXFHG UDLO LQYHKLFOH WLPHV WR
RWKHUDUHDVLPSDFWXSRQSURSHUW\SULFHVLQWKHFKRVHQRULJLQ062$´"6HFRQGO\DVFHQDULRLV
WHVWHGZKHUHWKHUHLVLQFUHDVHGHPSOR\PHQWLQWKH062$DQGKRZWKDWDIIHFWVSURSHUW\SULFHV
WKURXJKLPSURYHGORFDOZDONDFFHVVLELOLW\2EYLRXVO\WKLVODWWHUVFHQDULRLVQRWDGLUHFWLPSDFW
RIDQ\VSHFLILFWUDQVSRUWLQWHUYHQWLRQEXWLWPD\EHDQLQGLUHFWLPSDFWRIWUDQVSRUWLQYHVWPHQW
LQWKH1RUWKRURIVSDWLDOSROLF\IRUH[DPSOH
 
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH/RFDWLRQVXVHGLQK\SRWKHWLFDOVFHQDULRV

7KHVFHQDULRVWHVWHGDUHDVIROORZV
x 'R0LQLPXP7KHHPSOR\PHQWSRWHQWLDOLW\YDOXHIRU(LVFDOFXODWHGIRUZDON
DQG UDLO RYHU WKH HQWLUH VWXG\ DUHD LQFOXGLQJ HPSOR\PHQW ZLWKLQ D EXIIHU RI NP
RXWVLGHWKH7I1DUHD7KLVLVWKHYDOXHWKDWZDVFDOFXODWHGXVLQJWKHEDVHOLQH1R506
GDWDDQGVXEVHTXHQWO\XVHGDVSDUWRIWKHKHGRQLFPRGHOFDOLEUDWLRQ
x 'R6RPHWKLQJ,QWKLVVFHQDULRLWLVDVVXPHGWKDWUDLOLQYHKLFOHWLPHEHWZHHQWKH
RULJLQ062$DQGDOO062$VLQ*UHDWHU0DQFKHVWHUZLOOUHGXFHE\PLQXWHV
x 'R6RPHWKLQJ,QWKLVVFHQDULRLWLVDVVXPHGWKDWUDLOLQYHKLFOHWLPHEHWZHHQWKH
RULJLQ062$DQGDOOGHVWLQDWLRQ062$VLQWKHZKROHVWXG\DUHD7I1DUHDNPZLOO
UHGXFHE\PLQXWHVLQFDVHVZKHUHWKH'R0LQLPXPLQYHKLFOHWLPHLVJUHDWHUWKDQ
PLQXWHV
x 'R6RPHWKLQJ,QWKLVVFHQDULRQRUDLOFKDQJHVDUHDSSOLHG,QVWHDGWKHQXPEHU
RI MREVZLWKLQRULJLQ062$ LQ/HHGV&LW\&HQWUH LQFUHDVHVE\RQWKHEDVHOLQH
YDOXHRI2WKHUDUHDVDUHXQDIIHFWHG$QHZZDONDFFHVVSRWHQWLDOLW\PHDVXUH
LVFDOFXODWHGIRUWKH/HHGV&LW\&HQWUHRULJLQDQGDSSOLHGZLWKWKHKHGRQLFSULFHPRGHO
7KH UHVXOWVRI WKHVH WHVWVDUH VKRZQ LQ7DEOH1RWH WKDW WKHVH UHVXOWVDUH IRUD VLQJOH
062$LQ/HHGV&LW\&HQWUH7KHSURSHUW\XSOLIWLVFDOFXODWHGXVLQJWKHIROORZLQJIRUPXODܷ݌݈݂݅ݐሺ ?ሻ ൌ  ? ߚா௉ǡ௠ሺܧ ஽ܲௌǡ௠ െ ܧ ஽ܲெǡ௠ሻ௠      
ZKHUHߚா௉ǡ௠LVWKHSDUDPHWHURQHPSOR\PHQWSRWHQWLDOLW\ DFFHVVLELOLW\WRHPSOR\PHQWIRU
PRGHPIURP0RGHOWKHODWHVWPRGHODWWKHWLPHܧ ஽ܲௌǡ௠LVWKHHPSOR\PHQWSRWHQWLDOLW\LQWKHGRVRPHWKLQJVFHQDULRIRUPRGHP
7I1$UHD
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
ܧ ஽ܲெǡ௠LVWKHHPSOR\PHQWSRWHQWLDOLW\LQWKHGRPLQLPXPVFHQDULRIRUPRGHP
7DEOH5HVXOWVRILQLWLDOVFHQDULRWHVWLQJ062$(
 5DLO$FFHVVLELOLW\
(PSOR\PHQW
3RWHQWLDOLW\
:DON$FFHVVLELOLW\
(PSOR\PHQW
3RWHQWLDOLW\
3URSHUW\9DOXHXSOLIW

'R0LQLPXP   
'R6RPHWKLQJ   
'R6RPHWKLQJ   
'R6RPHWKLQJ   

7KH WDEOH DERYH GHPRQVWUDWHV WKH LPSDFW RQ UHVLGHQWLDO SURSHUW\ SULFHV LQ WKH WKUHH 'R
6RPHWKLQJ VFHQDULRV ZKHQ FRPSDUHG WR D 'R0LQLPXP ,Q 6FHQDULR  D VSDWLDOO\ OLPLWHG
LPSURYHPHQWLQUDLOLQYHKLFOHWLPHUHVXOWVLQVPDOOSURSHUW\SULFHXSOLIWVEHLQJIRUHFDVW:KHQ
WKHH[WHQWRIWKHUDLOLPSURYHPHQWVLVZLGHQHGDFURVVWKH7I1DUHDLQ6FHQDULRWKLVXSOLIW
LQFUHDVHV UHIOHFWLQJ WKH GLVSHUVHG QDWXUH RI HPSOR\PHQW ORFDWLRQV DFURVV WKH 1RUWK RI
(QJODQG6FHQDULRUHSUHVHQWVWKHFDVHZKHUHQHZMREVDSSHDULQWKHRULJLQ]RQH,QWKLV
FDVHWKHORFDOZDONDFFHVVWRHPSOR\PHQWLPSURYHVDQGDSURSHUW\YDOXHXSOLIWLQWKH062$
LVREVHUYHG
)RU FRPSDULVRQ ZH DOVR FDOFXODWHG WKH SURSHUW\ YDOXH XSOLIW XVLQJ WKH UDLO DFFHVVLELOLW\
SDUDPHWHUIURPDQHDUOLHUPRGHO0RGHO,WFDQEHVHHQLQ7DEOHWKDWWKHVSHFLILFDWLRQ
RIWKHDFFHVVLELOLW\WHUPVLQWKHPRGHOKDVDVLJQLILFDQWLPSDFWRQWKHUHVXOWV7KHZRUNODWHU
RQLQWKHVWXG\VKRZVWKDWWKHUDLODFFHVVLELOLW\SDUDPHWHUKDVEHFRPHVWDEOHDQGWKLVNLQGRI
VHQVLWLYLW\KDV±ZHEHOLHYH±EHHQOHIWEHKLQG
7DEOH&RPSDULVRQRILQLWLDOVFHQDULRWHVWLQJ062$(XVLQJ0RGHOYV
0RGHO
 5DLO$FFHVVLELOLW\
(PSOR\PHQW
3RWHQWLDOLW\
:DON$FFHVVLELOLW\
(PSOR\PHQW
3RWHQWLDOLW\
3URSHUW\9DOXHXSOLIW

LQ0RGHO0RGHO
'R0LQLPXP   
'R6RPHWKLQJ   
'R6RPHWKLQJ   
'R6RPHWKLQJ   

0RGHOFRPSDULVRQ
7KHUHVHDUFKWHDPZDVDZDUHRISUHYLRXVPRGHOVGHYHORSHGE\1DWLRQZLGHIRUWKHLU
7UDQVSRUW6SHFLDOSXEOLFDWLRQVZKLFKLQFOXGHGPRGHOVIRU*UHDWHU0DQFKHVWHU7KHVHZHUH
DOVRFURVVVHFWLRQDOPRGHOVDOWKRXJKRIDVPDOOHUVWXG\DUHDXVLQJDVLPSOHUµGLVWDQFHWRUDLO
VWDWLRQ¶PHDVXUHRIUDLODFFHVVLELOLW\EXWZHOOUHJDUGHGLQWKHSURSHUW\VHFWRU
,QRUGHUWRPDNHFRPSDULVRQVZLWKWKHVH1DWLRQZLGHPRGHOVWKH,76FURVVVHFWLRQDOPRGHO
RI WKH1RUWK0RGHODZDVDSSOLHGWRWKHFKDUDFWHULVWLFVRIWZRVHOHFWHGµUHSUHVHQWDWLYH¶
WĂŐĞ ? ? ƵŐƵƐƚ ? ? ? ? 
VWDWLRQVLQ*UHDWHU0DQFKHVWHULQRUGHUWRGHULYHDVHWRISUHPLXPVE\GLVWDQFHWRWKHVWDWLRQ
7KHVHSUHPLXPVDUHDIIHFWHGE\WKHGHJUHHRIUDLOFRQQHFWLYLW\WRMREVKHQFHE\GLVWDQFHIURP
WKH&%'LQSDUWLFXODUDQGE\LQFRPH6WDWLRQV	LQWKH7DEOHUHSUHVHQWDVOLJKWO\PRUH
GLVWDQW EXWVOLJKWO\KLJKHU LQFRPH DUH DQGDVOLJKWO\ FORVHUEXW ORZHU LQFRPH DUHD7KH
LQFRPHGLIIHUHQFHVDUHDERYHWKH*UHDWHU0DQFKHVWHUDYHUDJHIRU6WDWLRQDQGEHORZ
WKH*UHDWHU0DQFKHVWHUDYHUDJHIRU6WDWLRQ
7DEOH+RXVHSULFHSUHPLXPVIRUUDLODFFHVVLELOLW\DSSOLHGWRFRPPXWHUUDLOVWDWLRQV LQ
*UHDWHU0DQFKHVWHUDQGFRPSDUHGZLWK1DWLRQZLGH
&RPPXWHU5DLO
VWDWLRQDWGLVWDQFH
IURPKRPH
,76&URVV6HFWLRQDO0RGHO )RUFRPSDULVRQ
6WDWLRQ
+LJKHU,QFRPH
6WDWLRQ
/RZHU,QFRPH
1DWLRQZLGH

1DWLRQZLGH

P    
P    
P    
P   ^%$6(` ^%$6(`
P ^%$6(` ^%$6(`  
1RWH6WDWLRQV	DSSO\WKH&URVV6HFWLRQDOPRGHOUHVXOWVWRWZRLOOXVWUDWLYH*UHDWHU0DQFKHVWHUVWDWLRQV
(DVW'LGVEXU\DQG0RVWRQVWDWLRQVNPNPIURPFHQWUDO0DQFKHVWHUUHVSHFWLYHO\1DWLRQZLGH
JLYHDQDYHUDJHSUHPLXPIRU*UHDWHU0DQFKHVWHU1DWLRQDO5DLODQG0HWUROLQNVWDWLRQVDOVREDVHGRQDFURVV
VHFWLRQDOPRGHO
2YHUDOOWKHPRGHOVDUHHQFRXUDJLQJO\FRQVLVWHQW7KHSUHPLXPVDWPPDQGP
IURP D VWDWLRQ DUH VLPLODU LQ WKH ODWHVW PRGHOV 7KHUH LV D VOLJKWO\ GLIIHUHQW VSDWLDO SDWWHUQ
1DWLRQZLGHGRQRWUHSRUWXSOLIWVDWPWKLVPD\EHEHFDXVHSODFHTXDOLW\YDULDEOHVHJ
QRLVHDQGFULPHDUHLQFOXGHGVHSDUDWHO\DORQJVLGHUDLODFFHVVLELOLW\LQWKH,76PRGHOZKHUHDV
WKH1DWLRQZLGHPRGHOPD\EHSLFNLQJERWKXSWRJHWKHULQWKHDUHDYHU\QHDUWKHVWDWLRQ
7KH ,76 PRGHO DOVR ILQGV D VPDOO SUHPLXP EHWZHHQ P DQG P &KDQJHV LQ UDLO
DFFHVVLELOLW\ LQFOXGLQJ VSHFLILF FKDQJHV LQ WKH QXPEHU RI 0HWUROLQN GHVWLQDWLRQV DQG
IUHTXHQF\FRXOGKHOSWRH[SODLQWKHFKDQJHVEHWZHHQDQG




 
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
&RPPHUFLDO0RGHOUHVXOWV
7KLVVHFWLRQSUHVHQWVWKHUHVXOWVRIWKHKHGRQLFSULFHPRGHOOLQJLQWKHFRPPHUFLDOSURSHUW\
VHFWRU7KHDGGLWLRQDO WKHRU\ IRU WKLVVHFWRUZDVFRYHUHG LQ6HFWLRQDQG WKHHPSLULFDO
UHVHDUFK VWUDWHJ\ LQ 6HFWLRQ  7KLV 5HSRUW FRYHUV WKH LQLWLDO PRGHO DQG VHYHUDO IXUWKHU
PRGHOVJUDGXDOO\GHYHORSLQJWKHDSSURDFK
,QLWLDO0RGHO
$VDVWDUWLQJSRLQWZHK\SRWKHVLVHGWKDWWKHYDOXHRIFRPPHUFLDOSURSHUW\LVGULYHQLQSDUWE\
LWVDFFHVVLELOLW\IRUHPSOR\HHV7KLVZRXOGEHWKHPLUURULPDJHRIDFFHVVLELOLW\IURPDKRPHDW
LWRPDQ\MREVDWORFDWLRQVM,WZRXOGEHDPDQ\WRRQHPDSSLQJLQVWHDGRIRQHWRPDQ\
:HDOVRK\SRWKHVLVHGWKDWWKHYDOXHRIFRPPHUFLDOSURSHUW\LVGULYHQLQSDUWE\LWVDFFHVVLELOLW\
WRRWKHUEXVLQHVVHV7KLVLVDUHIOHFWLRQRIHIIHFWLYHGHQVLW\±DVLQDJJORPHUDWLRQWKHOLWHUDWXUH
VKRZV WKDW WKHUH LV D SRVLWLYH UHODWLRQVKLS EHWZHHQ HIIHFWLYH GHQVLW\ DQG SURGXFWLYLW\ HJ
*UDKDPDQGZHPLJKWH[SHFWSURGXFWLYLW\KHOSVGULYHWKHDFKLHYDEOHUHQWDWDSDUWLFXODU
ORFDWLRQ
2WKHUYDULDEOHVVRXJKWIRUWKHPRGHOLQFOXGH
x )ORRUVSDFHVTIW
x 7\SHRIILFHUHWDLOLQGXVWULDO
x 4XDOLW\RIWKHVSDFH±SDUWLFXODUO\IRURIILFHVSDFH±GHVFULEHGE\DVWDUUDWLQJRQD
VFDOHVHHEHORZ
x 2WKHUYDULDEOHVXVHGLQWKH5HVLGHQWLDO0RGHOHJLQFRPHDQGFHUWDLQSODFHTXDOLW\
YDULDEOHV
7ZRGDWDVRXUFHVKDYHEHHQSXUVXHGIRUWKHGHSHQGHQWYDULDEOHFRPPHUFLDOSURSHUW\UHQWV
L 9DOXDWLRQ2IILFH$JHQF\92$GDWD±SUHYLRXVO\SURYLGHGWR,)6DQGUHTXHVWHG
7I1IRUXVHLQWKHSUHVHQWFRQWH[W
LL &267$5GDWD±DSULYDWHO\SURYLGHGGDWDVRXUFHXVHGE\:<&$DQGVKDUHGZLWK
,76XQGHUWKHOLFHQFHWHUPV
7KH&267$5GDWDKDVEHHQWKHILUVWWRFRPHWKURXJKLWLVDYDLODEOHLQOLPLWHGTXDQWLWLHVVR
ZHKDYHIRFXVHGRQDVPDOOHU&DVH6WXG\DUHDLQLWLDOO\±LQWKLVFDVH/HHGV%UDGIRUGLVDGGHG
ODWHU±6HFWLRQ7KHGDWDUHODWHVWROHDVHVFRPSOHWHGLQWKH\HDURIZKLFKWKHUH
DUHXVHDEOHREVHUYDWLRQVLQWKHGDWDEDVHDQGFRYHUVDGGUHVVHVGDWHVXVHW\SHWKH
VWDU UDWLQJ IRURIILFHEXLOGLQJVDVNLQJDQGDFKLHYHG UHQWVDQGRWKHUFRVWVVXFKDVVHUYLFH
FKDUJHVDQGEXVLQHVVUDWHV
7KH,QLWLDO0RGHOLVYHU\VLPSOH7KHGHSHQGHQWYDULDEOHXVHGLV/1$QQXDO5HQWSHUVTIWLQ
 1RWH WKDW WKLV LV DVNLQJ UHQW DV WKH GDWD RQ UHQW DFKLHYHG LV LQFRPSOHWH 7KH ILUVW
$FFHVVLELOLW\ YDULDEOH WHVWHG ZDV VLPSOH ZDON GLVWDQFH YLD WKH VWUHHW QHWZRUN WR WKH UDLO
VWDWLRQDQGVKRUWHUGLVWDQFHVZHUHIRXQGWREHDVVRFLDWHGZLWKKLJKHUUHQWV7KLVZDVWKHQ
UHSODFHGZLWK WKHSURSRVHG$FFHVVLELOLW\ YDULDEOH$FFHVV WR HFRQRPLFPDVV LH MREV RU
µHIIHFWLYHGHQVLW\¶ZDVFDOFXODWHGIRUWKHUDLODQGZDONPRGHVXVLQJDIXQFWLRQYHU\VLPLODUWR
WKH$FFHVVLELOLW\YDULDEOHV LQWKH5HVLGHQWLDOPRGHO$GHFD\SDUDPHWHURIZDVXVHGDV
UHFRPPHQGHGE\WKH'I77$**XLGDQFH$VSHUKDSVPLJKWEHH[SHFWHGLWZDVQRWSRVVLEOH
WRLQFOXGHERWKPRGHVLQWKHPRGHOGXHWRFRUUHODWLRQDOWKRXJKZHDUHORRNLQJLQWRDSRVVLEOH
ZD\WRDGGUHVVWKLVLQWKHPRGHOEHORZWKHUDLODFFHVVLELOLW\YDULDEOHLVXVHG
,QWKH,QLWLDO0RGHO7DEOHEHORZVLJQLILFDQWYDULDEOHVDUH
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
x (IIHFWLYH GHQVLW\ ZKLFK LV SRVLWLYH DV H[SHFWHG DQG VLJQLILFDQW ± XQGHUO\LQJ WKLV
YDULDEOHLVDQDVVXPSWLRQWKDWWKH7$*GHFD\SDUDPHWHUDSSOLHV
x 7\SH ± µ1$ 67$5¶ LQGLFDWHV ,QGXVWULDO SURSHUWLHV ZKLFK ZRXOG EH H[SHFWHG WR EH
FKHDSHUVRWKLVYDULDEOHLVFRUUHFWVLJQDQGVLJQLILFDQW±IRUFRPSDULVRQ,EDQH]DQG
3HQQLQJWRQ&URVV LQGLFDWHFKHDSHUWKDQRIILFHUHQWVWKHVDPHDVWKH
FRHIILFLHQWKHUH
x 4XDOLW\µVWDUUDWLQJ¶ZLWKVWDUDVWKHEDVH±DVH[SHFWHGKLJKHUUDWHGSURSHUWLHV
DQGVWDUDUHPRUHH[SHQVLYHDQGVWDUDUHFKHDSHU
x 7RWDODUHDVTIWOHDVHGLVQHJDWLYHDQGVLJQLILFDQWLQWKLVPRGHOLHODUJHUSUHPLVHV
DUHFKHDSHUSHUVTIWWKLVYDULDEOHLVQRWVLJQLILFDQWLQDOLQHDUYHUVLRQRIWKHPRGHO
x ,QFRPHDW/62$ZKLFKLVSRVLWLYHDQGVLJQLILFDQW
7DEOH,QLWLDO&RPPHUFLDOPRGHOUHVXOWV

7KHDGMXVWHG5RIWKHPRGHOLVLQGLFDWLQJDIDLUO\JRRGILWWRWKHGDWD7KHUHLVFHUWDLQO\
VFRSHWRUHILQHWKHPHDVXUHPHQWRIDFFHVVLELOLW\DQGWUHDWPHQWRIPRGHV±DQGWRDGGUHVV
DFFHVVLELOLW\ IURPKRXVHKROGVZKLFK LVQRW\HW LQFOXGHGDVZHOODVRWKHUVSHFLILFYDULDEOHV
ZKLFKWKHRU\OLWHUDWXUHZRXOGVXJJHVWDUHUHOHYDQWVRPHRIZKLFKFDQEHWUDQVIHUUHGIURPWKH
5HVLGHQWLDOPRGHO
)XUWKHU0RGHOV
)XUWKHUZRUNRQWKHFRPPHUFLDOPRGHOIRFXVHGRQGHYHORSLQJWKHWKHRUHWLFDOEDVLV6HFWLRQ
 DQG WKH GHILQLWLRQ RI WKH DFFHVVLELOLW\ LQGLFDWRUVV VHH 6HFWLRQ  6HYHUDO DVSHFWV
GLIIHUHQWLDWHWKLVOLQHRIZRUNIURPWKHUHVLGHQWLDOPRGHOOLQJPDLQO\
x 7KHFRQWH[W±GXHWRFXUUHQWGDWDDYDLODELOLW\±LVQRWWKHZKROHRI7I1EXWLQVWHDGRQO\
/HHGV%UDGIRUGGDWDZDVDGGHGODWHU±6HFWLRQLHWKHYDULDELOLW\RIWKHGDWDLV
RQO\DWWKHORFDOOHYHODQGQRWUHJLRQDOOHYHO

DOWKRXJKLQD86FRQWH[W
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
x 2QO\  REVHUYDWLRQV DUH DYDLODEOH DV RSSRVHG WR RYHU  IRU WKH FURVV
VHFWLRQDO UHVLGHQWLDO PRGHO DQG RYHU  IRU WKH WLPHVHULHV PRGHO LQ *UHDWHU
0DQFKHVWHU
7KHPRGHOOLQJWKHUHIRUHKDVOLPLWDWLRQVGXHWRWKHVPDOOVDPSOHZLWKLQDOLPLWHGJHRJUDSKLFDO
DUHD
)ROORZLQJWKHWKHRUHWLFDOZRUNDVHULHVRIDFFHVVLELOLW\YDULDEOHVZHUHGHYHORSHG WRUHIOHFW
WKHGLIIHUHQWVRXUFHVRIµYDOXHSUHPLXP¶WKDWFRPPHUFLDOSURSHUWLHVPD\KDYH7KHVHFRYHU
x :DONDFFHVVWRRWKHUMREVLHWKHYDOXHRIORFDWLQJQHDURWKHUILUPV	HPSOR\HHVDW
WKHLUZRUNSODFH
x :DONDFFHVVWRSRSXODWLRQLHWKHYDOXHRIORFDWLQJQHDUZRUNHUVDQGFRQVXPHUVDW
WKHLUKRPHORFDWLRQ
x 5DLODFFHVVWRRWKHUMREVLHWKHYDOXHRIKDYLQJJRRGUDLODFFHVVWRRWKHUILUPV
x 5DLODFFHVVWRSRSXODWLRQLH WKHYDOXHRIKDYLQJJRRGUDLODFFHVVIRUZRUNHUVDQG
FRQVXPHUV
,QSUDFWLFHKRZHYHUWKHUHDUHDQXPEHURISUREOHPVZLWKWKLVVHWRIDFFHVVLELOLW\LQGLFDWRUV
ZKLFKIRUFHXVWRPDNHPRUHOLPLWHGVHOHFWLRQVRIYDULDEOHVWRLQFOXGHLQWKHPRGHO
x :HKDYHWRGHFLGHZKDWGHWHUUHQFHIXQFWLRQVWRXVHIRUµ$FFHVVWRRWKHUMREV¶VHH
)LJXUH  :H KDYH GLVFXVVHG DERYH 6HFWLRQ  ZKHWKHU WKH DJJORPHUDWLRQ
EDVHGIXQFWLRQVDUHWRRVWHHSDOSKD RULIWKH\DUHWKHQZHQHHGWRILQGDQ
DOWHUQDWLYH
x ,I ZH UHXVH WKH GHWHUUHQFH IXQFWLRQV IRU µ$FFHVV WR SRSXODWLRQ¶ VKRZQ DV77: LQ
)LJXUHWKHQZHJHWDV\VWHPDWLFUHODWLRQVKLSEHWZHHQµ$FFHVVWRRWKHUMREV¶DQG
µ$FFHVVWRSRSXODWLRQ¶IRUDJLYHQPRGHHJUDLOKHQFHFRUUHODWLRQDQGWKHUHIRUHRQO\
RQHFDQEHXVHGIRUPRGHOOLQJSXUSRVHV
x 6LQFH UDLO LV XVHG H[WHQVLYHO\ IRU FRPPXWLQJ DQ REYLRXV FKRLFH LV WR XVH WKH µUDLO
DFFHVV WR SRSXODWLRQ¶ GHWHUUHQFH IXQFWLRQ 5DLO 77: LQ )LJXUH  )RU ZDON
KRZHYHUZHH[SHFWWKDWWKHVWURQJHUFRPPHUFLDOSURSHUW\GULYHULVWKHORFDWLRQQHDU
WRRWKHUILUPVLHZDONDFFHVV WR MREV± WKXVWKLV LV WKHVHOHFWHGYDULDEOHIRU:DON
DFFHVV1RWHKRZHYHUWKDWPRGHOVZLWKDOOSRVVLEOHFRPELQDWLRQVKDYHEHHQWHVWHG
ZLWKRXWSURYLGLQJJURXQGVIRUDOWHULQJWKHVHFKRLFHV
x 7KHUHIRUH :DON DFFHVV WR MREV DQG 5DLO DFFHVV WR SRSXODWLRQ DUH SUHVHOHFWHG DV
SUHIHUUHGYDULDEOHV
x $ IXUWKHU FRPSOLFDWLRQ DULVHV IURP WKH IDFW WKDW WKHVH WZR YDULDEOHV DUH DOVR KLJKO\
FRUUHODWHG±VHH)LJXUH7KHUHDVRQIRUWKLVLVWKDWLWLVFRPPRQIRUPDQ\ILUPVWR
GHVLUHDORFDWLRQQHDURWKHUILUPVEXWDOVRQHDUDUDLOVWDWLRQ7KHUHIRUHWKHRXWFRPH
LVWKDWILUPVORFDWHERWKQHDUHDFKRWKHUDQGQHDUDVWDWLRQ7KLVLVREVHUYHGLQRXU
VDPSOH/HHGV±DQGODWHU%UDGIRUG±WKHIRFXVRQRQO\WZRFLWLHVOLPLWVWKHYDULDELOLW\
LQWKHGDWDVHWLQWKLVUHVSHFW
x $VROXWLRQWRWKLVSUREOHPKDVEHHQWRWU\LQVWHDGXVLQJDVLPSOHUPHWULFIRUUDLODFFHVV
LQGHSHQGHQWRIWKHQXPEHURIMREVRUSRSXODWLRQGLVWDQFHWRDWUDLQVWDWLRQ
7KHIROORZLQJWDEOHV7DEOHV	VXPPDULVHWKHUHVXOWVRIWZRPRGHOVZKLFKERWK
LQFOXGHWKH:DON$FFHVVWRMREVLQGLFDWRUDQGDPHWULFRIGLVWDQFHWRWKHQHDUHVWUDLOVWDWLRQ
0RGHO&LQFOXGHVGLVWDQFHDQG0RGHO&LQFOXGHVDGXPP\IRUEHLQJORFDWHGZLWKLQP
RID VWDWLRQ7KH UHDVRQ IRU WKH ODWWHU LV DJDLQ DQRQQHJOLJLEOH FRUUHODWLRQEHWZHHQ:DON
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
DFFHVV WR MREVDQG'LVWDQFHWRVWDWLRQ±VHH)LJXUH±EXWDOVRD ORZUHSUHVHQWDWLRQRI
SURSHUWLHVYHU\FORVHWRVWDWLRQVLQWKHGDWDRQO\SURSHUWLHVZLWKLQP%RWK&DQG&
XVHWKHµ:DON77:¶GHWHUUHQFHIXQFWLRQWKRXJKDVQRWHGDERYHWKHUHLVDFDVHIRUXVLQJWKH
DJJORPHUDWLRQEDVHGIXQFWLRQVLQVWHDGDQGIXUWKHUWHVWLQJLVQHHGHG7KHGHSHQGHQWYDULDEOH
LQDOOPRGHOVEHORZLVWKHORJRIWKHDVNLQJSULFHYDULDEOHIRUZKLFKWKHGDWDVHWZDVFRPSOHWH
)LJXUH5HODWLRQVKLSEHWZHHQZDONDFFHVVWRMREVDQGUDLODFFHVVWRSRSXODWLRQ/HHGV

)LJXUH5HODWLRQVKLSEHWZHHQGLVWDQFHWRUDLOVWDWLRQVDQGZDONDFFHVVWRMREV/HHGV


WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 

7DEOH&RPPHUFLDOUHVXOWV±0RGHO&/HHGV
9DULDEOH 8QLWV (VW WUDWLR ǻ5HQW
$FFHVVLELOLW\PHWULFV     
:DON-REV3 1RIMREVGLVFRXQWHGE\*-7 (  SHUNMREV
'LVWDQFHWRUDLOVWDWLRQ 0HWUHVWRQHDUHVWUDLOVWDWLRQ (  SHUP
%XLOGLQJFKDUDFWHULVWLFV     
'XPP\IRU,QGXVWULDO HTXDOWRLILQGXVWULDOSURSHUW\   UHODWLYHWRRIILFHVSDFH
/RZTXDOLW\VSDFH HTXDOWRLITXDOLW\ VWDUV   LIVWDUV RUUHODWLYHWR
+LJKTXDOLW\VSDFH HTXDOWRLITXDOLW\ VWDUV   LIVWDUV RUUHODWLYHWR
)ORRUVSDFH 6TXDUHGIRRWOHDVHG (  SHUVTIRRW
3ODFH4XDOLW\     
/62$$YHUDJH,QFRPH VHUYHVDVDSUR[\IRUDUHDTXDOLW\ (  SHUSD
&RQVWDQW     
5VTXDUHG     
2EVHUYDWLRQV     
7DEOH&RPPHUFLDOUHVXOWV±0RGHO&/HHGV
9DULDEOH 8QLWV (VW WUDWLR ǻ5HQW
$FFHVVLELOLW\PHWULFV     
:DON-REV3 1RIMREVGLVFRXQWHGE\*-7 (  SHUNMREV
:LWKLQPRIVWDWLRQ HTXDOWRLIZLWKLQPRIVWDWLRQ (  LIZLWKLQPRIVWDWLRQ
%XLOGLQJFKDUDFWHULVWLFV     
'XPP\IRU,QGXVWULDO HTXDOWRLILQGXVWULDOSURSHUW\   UHODWLYHWRRIILFHVSDFH
/RZTXDOLW\VSDFH HTXDOWRLITXDOLW\ VWDUV   LIVWDUV RUUHODWLYHWR
+LJKTXDOLW\VSDFH HTXDOWRLITXDOLW\ VWDUV   LIVWDUV RUUHODWLYHWR
)ORRUVSDFH 6TXDUHGIRRWOHDVHG (  SHUVTIRRW
3ODFH4XDOLW\     
/62$$YHUDJH,QFRPH VHUYHVDVDSUR[\IRUDUHDTXDOLW\ (  SHUSD
&RQVWDQW     
5VTXDUHG     
2EVHUYDWLRQV     
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
7KHPDLQREVHUYDWLRQVIURPWKHPRGHOVUHSRUWHGDERYHDVZHOODVIURPDOORWKHUPRGHO
WHVWVXQGHUWDNHQDUHDVIROORZV
x 7KHUHLVHYLGHQFHRIDYDOXHSUHPLXPIRUµJRRG¶DFFHVVLELOLW\LQWKHFRPPHUFLDOVHFWRU
DQGWKLVLVDVVRFLDWHGZLWKERWKEHLQJORFDWHGQHDURWKHUILUPVZDONDFFHVVDQGQHDU
DWUDLQVWDWLRQUHODWHGWRDFFHVVWRMREVDQGSRSXODWLRQE\UDLOKRZHYHUVRIDUWKH
PRGHOVDUHQRWDEOHWRIXOO\XQSDFNWKHVHLQDUREXVWZD\
x 7KH SUHPLXP IRU DFFHVVLELOLW\ WR MREV DSSHDUV WR EH DSSUR[LPDWHO\ ± SHU
DFFHVVLEOHMREVDIWHUDSSO\LQJWKHGHWHUUHQFHIXQFWLRQZKHQXVLQJWKH77:
:DONGHWHUUHQFHIXQFWLRQRUSHUDFFHVVLEOHMREVZKHQXVLQJWKHDOSKD 
±GHFD\SDUDPHWHU±WKLVGLIIHUHQFHLQWKHUHVXOWVVHHPVFRQVLVWHQWZLWKWKHGLIIHUHQFH
LQWKHGHWHUUHQFHIXQFWLRQVLQ)LJXUH
x 7KHSUHPLXPIRUFRPPHUFLDOSURSHUW\ORFDWHGQHDUDUDLOVWDWLRQDSSHDUVWREHLQWKH
UHJLRQRIZLWKLQPRIWKHVWDWLRQ±WKLVVKRXOGEHWUHDWHGZLWKFDXWLRQJLYHQ
WKHWUDWLRRIWKLVYDULDEOHLVDQGEHFDXVHPRVWRIWKHVDPSOHZLOOEHORFDWHGZLWKLQ
WKHFDWFKPHQWRI/HHGV6WDWLRQZKLFKLVUHODWLYHO\ZHOOFRQQHFWHGWRRWKHUHFRQRPLF
FHQWUHVVWDWLRQVZLWKOHVVH[WHQVLYHUDLOVHUYLFHPD\EULQJOHVVRIDSUHPLXP
x 7KH HVWLPDWHV DUH IURP D PRGHO DW D ORFDO OHYHO DQG QHHG WR EH LQWHUSUHWHG YHU\
FDUHIXOO\ WKXV WKHLU GLUHFW XVH IRU SROLF\ LQ WKH FRQWH[W RI WKH 7I1 DUHD LV QRW
UHFRPPHQGHGDWWKLVVWDJH
x $OO RWKHU HVWLPDWHV LQ WKH PRGHO DUH IDLUO\ FRQVLVWHQW DFURVV PRGHO VSHFLILFDWLRQV
VXJJHVWLQJ
R KLJKHUSUHPLXPIRURIILFHVSDFHVUHODWLYHWRLQGXVWULDO
R WKHTXDOLW\RIWKHVSDFHGULYHVSURSHUW\SULFHVVLJQLILFDQWO\
R OHDVLQJODUJHUVSDFHVLVDVVRFLDWHGZLWKUHGXFWLRQLQWKHSULFHSHUVTIRRWDV
H[SHFWHG
R LQFRPHLQWKHDUHDLQWHUSUHWHGDVDSUR[\IRUWKHSODFHTXDOLW\RIWKDWDUHDKDV
WKHH[SHFWHGSRVLWLYHHIIHFWRQFRPPHUFLDOSULFHV
7KHDQDO\VLVRIFRPPHUFLDOSURSHUW\SULFHVLVVWLOOFRQVLGHUHGWREHZRUNLQSURJUHVVDQGWKH
IROORZLQJDYHQXHVIRULPSURYHPHQWKDYHEHHQLGHQWLILHG
x 0RUHREVHUYDWLRQVERWKORFDOO\DQGDWWKHUHJLRQDOOHYHOIURPRWKHU/$VVKRXOGKHOS
WRLPSURYHWKHDQDO\VLVDQGVWDWLVWLFDOLQIHUHQFHV
x 7KHUHLVVFRSHWRLPSURYHH[LVWLQJNQRZOHGJHRQGHWHUUHQFHIXQFWLRQVLQWKHFRQWH[W
RIEXVLQHVVWULSV±WKLVZRXOGHQKDQFHWKHRSWLRQVWRXQSDFNWKHPRUHYDULHGVRXUFHV
RI µDFFHVVLELOLW\YDOXH¶ LGHQWLILHGIRUWKHFRPPHUFLDOVHFWRUUHODWLYHWRWKHUHVLGHQWLDO
PDUNHWLQWKHWKHRU\VHFWLRQ
x 7KHFXUUHQWGDWDGRHVQRWLQFOXGHUHWDLOVSDFHV±H[LVWLQJOLWHUDWXUHVXJJHVWVWKDWWKH
SDWWHUQVRIDFFHVVLELOLW\YDOXHFDQEHGLIIHUHQWIRUUHWDLOYVRIILFHVIRUFRPSOHWHQHVV
KDYLQJUHWDLOVSDFHVLQWKHGDWDZRXOGEHGHVLUDEOH
)LQDOO\ WKHIROORZLQJPDS)LJXUHVKRZVWKHSDWWHUQRI UHQWV LPSOLHGE\WKHPRGHO IRU
PLGTXDOLW\VWDURIILFHVSDFHLQ/HHGV%HDULQPLQGWKDWWKLVLVEDVHGRQGDWDDQG
WKDW WKHUH LV URXJKO\ D GLVFRXQW IRU  VWDU TXDOLW\ FRPSDUHG ZLWK  RU  VWDUTXDOLW\
DFFRUGLQJ WR WKH PRGHOV HVWLPDWHG WR GDWH 7KH PDS KLJKOLJKWV WKH UHQW JUDGLHQW EHWZHHQ
FHQWUDO DUHDV DQGPRVWQRQFHQWUDO ORFDWLRQV7KH LQIOXHQFHRI IDFWRUV LQFOXGLQJ LQFRPH LQ
GULYLQJ UHQWV RXWVLGH WKH FHQWUH LV QRWHZRUWK\ $V DERYH WKHUH LV VFRSH WR LPSURYH WKH
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
UHSUHVHQWDWLRQRI DFFHVVLELOLW\ LQFOXGLQJ UDLO DFFHVVLELOLW\ LQ WKLVPRGHO DQG WRH[WHQG WKH
FRYHUDJHWRWKHZLGHU7I1DUHD
)LJXUH0RGHOOHGFRPPHUFLDORIILFHUHQWV/HHGV

0RGHOVLQFOXGLQJ%UDGIRUGGDWD
:LWKWKHDGGLWLRQRIREVHUYDWLRQVIRU%UDGIRUGLQWKH&267$5GDWDVHWLQFUHDVHGWR
XVHDEOHREVHUYDWLRQV$VHULHVRIPRGHOVZHUHUXQDQGWKHUHVXOWVDUHVXPPDULVHGLQ
7DEOH
$OOWKHSDUDPHWHUVLQWKHVHPRGHOVDSSHDUWREHWKHFRUUHFWVLJQ$GMXVWHG5PHDVXUHVDUH
HQFRXUDJLQJIRUVXFKDVPDOOPRGHOVDPSOH1 7KHILUVWWZRPRGHOVXVHWKH(IIHFWLYH
GHQVLW\IRUPXODWLRQXVHGLQDJJORPHUDWLRQDQDO\VLVEXWDSSOLHGWRMREVDFFHVVLEOHYLDUDLORQO\
:HILQGWKLVYDULDEOHLVVLJQLILFDQWGHVSLWHWKHYHU\VWHHSGHFD\IXQFWLRQXVHGUDLODFFHVVLELOLW\
LVVLJQLILFDQW
1H[W ZH FKHFN ZKHWKHU WKHGLIIHUHQFH LQDFFHVVLELOLW\ EHWZHHQ/HHGV6WDWLRQ PDQ\PRUH
VHUYLFHV DQG %UDGIRUG VWDWLRQV LV VLJQLILFDQW 7KLV /HHGV GXPP\ YDULDEOH LV LQVLJQLILFDQW
DOWKRXJKLQLWLDOO\VXUSULVLQJWKLVGRHVVXJJHVWWKHUHVWRIWKHPRGHOLVDGHTXDWHO\FDSWXULQJ
WKH UHDVRQV IRU WKH GLIIHUHQFHV /HHGV YV %UDGIRUG ± LH WKH (IIHFWLYH 'HQVLW\ 5DLO RQO\
YDULDEOH VHUYHV WR H[SODLQ WKH GLIIHUHQFH 7KH /HHGV GXPP\ YDULDEOH FRQWLQXHV WR EH
LQVLJQLILFDQWWKURXJKWKHUHPDLQLQJPRGHOV
 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH&RPPHUFLDOPRGHOV±VXPPDU\/HHGVDQG%UDGIRUG
$FFHVVLELOLW\	
$JJORPHUDWLRQYDULDEOHV
$GGLWLRQDOYDULDEOHV &RHIILFLHQW
%
WUDWLR 0RGHOILW
$GMXVWHG
5
(IIHFWLYH'HQVLW\5DLORQO\  (  

(IIHFWLYH'HQVLW\5DLORQO\ 
/HHGVGXPP\
YDULDEOH
(





:DONDFFHVVLELOLW\WRMREV
'LVWDQFHWRQHDUHVWVWDWLRQ
 (
(




:DONDFFHVVLELOLW\WRMREV
'LVWDQFHWRQHDUHVWVWDWLRQ


/HHGVGXPP\
YDULDEOH
(
(





:DONDFFHVVLELOLW\WRMREV
6WDWLRQZLWKLQP
 (





:DONDFFHVVLELOLW\WRMREV
6WDWLRQZLWKLQP


/HHGVGXPP\
YDULDEOH
(








7KHDOWHUQDWLYHIRUPXODWLRQVLQWKH7DEOHDLPWREULQJLQERWKDFFHVVLELOLW\WRMREVZLWKLQZDONLQJ
GLVWDQFH LQ WKH VDPH FLW\ DQG WKH PRUH GLVWDQW UDLOFRQQHFWHG MREV LQ 0DQFKHVWHU <RUN
+XGGHUVILHGHWFDQGZKLFKHYHURI%UDGIRUGRU/HHGVWKHSURSHUW\LVQRWORFDWHGLQ
x 5 LQFUHDVHV VOLJKWO\ ± VXJJHVWLQJ WKDW KDYLQJ ERWK ZDON DFFHVVLELOLW\ DQG UDLO
DFFHVVLELOLW\LQWKHPRGHOLVZRUWKZKLOH
x %RWKUDLOYDULDEOHVDUHYHU\VLPSOHLQWKHVHPRGHOV
x µ6WDWLRQZLWKLQP¶SHUIRUPVPDUJLQDOO\EHWWHUWKDQµ'LVWDQFHWR6WDWLRQ¶EXWWKHW
UDWLRVDUHVLPLODUPDJQLWXGHV
7RURXQGRIIWKLVVHWRIWHVWVERWK5DLODQG:DONZHUHWHVWHGXVLQJWKHPRUHVRSKLVWLFDWHG
IXQFWLRQV±LH(IIHFWLYH'HQVLW\IRU5DLODQG:DONDFFHVVLELOLW\WRMREV±LQWKHVDPHPRGHO
$VH[SHFWHGSDUDPHWHUVIRUERWKFDQQRWEHHVWLPDWHGFRQFXUUHQWO\EHFDXVHRIWKHFRUUHODWLRQ
WKDWFRPHVIURPWKHµZDONWRUDLOVWDWLRQ¶SDUWRIWKHUDLOMRXUQH\DQGZKLFKLVKLJKO\ZHLJKWHG
LQ*-7
,QFRQFOXVLRQ
x WKHUHLVHYLGHQFHKHUHWKDWFRPPHUFLDOSURSHUW\YDOXHVDUHVHQVLWLYHWRµ$FFHVVLELOLW\
WRHPSOR\PHQW¶±ERWKE\ZDONORFDOO\DQGE\UDLO
x ZHZRXOGUHDOO\ZDQWDODUJHUGDWDVHWWRH[SORUHWKLVIXUWKHUDQGZLOOIRFXVDWWHQWLRQRQ
WKDWJRLQJIRUZDUG

  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
7LPH6HULHV5HVLGHQWLDO0RGHOUHVXOWV
'HILQLWLRQRIWKHµWUHDWPHQW¶
0DQFKHVWHU0HWUROLQNZDVFKRVHQDVWKHFDVHVWXG\DQGWKHJHRJUDSKLFVFRSHRIWKHDQDO\VLV
LVWKH*UHDWHU0DQFKHVWHU*0DUHD0HWUROLQNFXUUHQWO\KDVDQHWZRUNRIPLOHVDQG
VWRSVVSUHDGRYHUVHYHQOLQHVUDGLDWLQJIURP0DQFKHVWHU&LW\&HQWUH%XU\5RFKGDOH(DVW
0DQFKHVWHU6RXWK0DQFKHVWHU$LUSRUW$OWULQFKDP(FFOHV)LJXUH7KHµWUHDWPHQW¶ LQ
WKHPRGHOLVEDVHGRQWKHRSHQLQJRIWKHVHVWRSVDWVSHFLILFSRLQWVLQWLPH7KH3KDVLQJRI
WKH0HWUROLQNVFKHPHVKDVEHHQ
x 3KDVH   WUDP VWRSV OLQNLQJ %XU\ WR $OWULQFKDP YLD RQVWUHHW UXQQLQJ LQ WKH FLW\
FHQWUH2SHQHG
x 3KDVH/LQHWR(FFOHV2SHQHG
x 3KDVHD7KLVLQYROYHGGHYHORSPHQWRIOLQHVFRQYHUVLRQRIWKH2OGKDPORRSKHDY\
UDLOOLQHIURP9LFWRULDWR5RFKGDOHYLD2OGKDPFRPSOHWHGLQD6RXWK0DQFKHVWHU
/LQHIURP7UDIIRUG%DUWR&KRUOWRQRSHQLQJDQGWKH(DVW0DQFKHVWHU/LQHIURP
3LFFDGLOO\WR'UR\OVGHQRSHQLQJ
x 3KDVHE7KLVLQYROYHGIXUWKHUH[WHQVLRQRIWKH(DVW0DQFKHVWHU/LQHWR$VKWRQXQGHU
/\QHDQGRIWKH6RXWK0DQFKHVWHU/LQHWR'LGVEXU\DQGWKH$LUSRUW/LQHWR0DQFKHVWHU
$LUSRUW VWHPPLQJ RII 6W :HUEXUJK¶V 5RDG 3KDVH E ZDV FRPSOHWHG LQ 1RYHPEHU

7KH([FKDQJH6TXDUHWUDPVWRSRSHQHGLQDVSDUWRIWKH6HFRQG&LW\&URVVLQJZDV
FRQVLGHUHGDVSDUWRIWKH5RFKGDOHOLQHIRUWKHSXUSRVHVRIPRGHOOLQJ
 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH0DQFKHVWHU0HWUROLQN1HWZRUN±PDSSLQJ























  6RXUFH:LNLPHGLD&RPPRQV&UHDWLYH&RPPRQV&&%<6$OLFHQVHG
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
0HWKRG
8VLQJWKHRSHQLQJRIWKHVH0HWUROLQNVWRSVWRGHILQHWKHµWUHDWPHQW¶ZHORRNDWWZRDSSURDFKHV
WRLGHQWLI\LQJDSURSHUW\SULFHSUHPLXPIURPEHLQJLQFORVHSUR[LPLW\WRD0HWUROLQNVWDWLRQ
 $ FRPSDUDWLYH DSSURDFK +HUH ZH FRPSDUH WKH RYHUDOO SURSHUW\ XSOLIWV IRU
SURSHUWLHVZLWKLQNPRIVWDWLRQVDORQJWKHGLIIHUHQWOLQHVIRUWKHUHOHYDQWRSHUDWLRQ
SHULRGVZLWKWKHSURSHUW\SULFHJURZWKDFURVVWKHZKROHRIWKH*0DUHDIRUWKH
VDPHWLPHSHULRGV
 )L[HG HIIHFWV DSSURDFK $ SDQHO GDWDVHW DJJUHJDWHG WR /62$ OHYHO LV XVHG WR
HVWLPDWH D IL[HG HIIHFWV UHJUHVVLRQ PRGHO DLPLQJ WR H[SODLQ SURSHUW\ SULFH
YDULDWLRQV RYHU WLPH $V ZHOO DV FRQWUROOLQJ IRU WKH SURSHUW\ PL[ IRU WUDQVDFWHG
SURSHUW\ LQ HDFK /62$ ZH XVH D PHDVXUH RI µWUHDWPHQW¶ DV DQ H[SODQDWRU\
YDULDEOH+HUHZHHPSOR\HGWZRPHDVXUHVRIµWUHDWPHQW¶
, $QLQQHU]RQHZKLFKLVZKHUH/62$FHQWURLGVEHFRPHOHVVWKDQNP
IURP WKH QHDUHVW 0HWUROLQN VWDWLRQ ZKHUH WKH\ ZHUH PRUH WKDQ NP
DZD\LQ
,, $QRXWHU]RQHZKLFKLVZKHUH/62$FHQWURLGVDUHQRZEHWZHHQNP
IURP WKH QHDUHVW 0HWUROLQN VWDWLRQ ZKHUH WKH\ ZHUH PRUH WKDQ NP
DZD\LQ
7KHIL[HGHIIHFWVHVWLPDWLRQDSSURDFKDOORZVWKHPRGHOWRFRQWUROIRUXQREVHUYHG
WLPH LQYDULDQW KHWHURJHQHLW\ LQ UHVLGHQWLDO SURSHUW\ SULFHV DW WKH /62$ OHYHO
$QQXDOGXPPLHVDUHXVHGWRFRQWUROIRUµPDFUR¶OHYHOSURSHUW\SULFHIOXFWXDWLRQV
$YHUDJHSURSHUW\FKDUDFWHULVWLFVDUHDOVRFRQWUROOHGIRU
(VWLPDWLRQLQWKHIL[HGHIIHFWVPRGHOVLVEDVHGRQWKHIROORZLQJVSHFLILFDWLRQ
OQ3LW I$LW%LWHL        
ZKHUH
x OQ3LWLVWKHDYHUDJHSULFHRISURSHUWLHVLQ/62$LDWWLPHW
x $LWLVWKHDFFHVVLELOLW\WUHDWPHQWPHDVXUHGXPP\IRU/62$LDWWLPHW
x %LWFDSWXUHVWKHDYHUDJHEXLOGLQJFKDUDFWHULVWLFVRISURSHUWLHVLQ/62$LDWWLPHW
x HLFDSWXUHVWKHXQREVHUYHGWLPHLQYDULDQWFRPSRQHQWRISURSHUW\SULFHVLQ/62$L
%RWK WKH IL[HG HIIHFWV DQG FRPSDUDWLYH DSSURDFKHV DUH ZHLJKWHG E\ WKH WRWDO QXPEHU RI
SURSHUW\WUDQVDFWLRQVLQHDFK/62$
7KHWUHDWPHQWPHDVXUHVZHUHDSSOLHGJOREDOO\WRDOOOLQHVDQGWKHQEURNHQGRZQVHSDUDWHO\
DVIROORZV
x (FFOHVOLQH
x $LUSRUW/LQH
x (DVW0DQFKHVWHU/LQH
x 5RFKGDOH/LQH
x 6RXWK0DQFKHVWHU/LQH
,WZDVLPSRVVLEOHWRLGHQWLI\WKHLPSDFWRI3KDVHLQWKHIL[HGHIIHFWVPRGHODVWKHWLPHVHULHV
FRPPHQFHGDIWHULWVRSHQLQJ(DFK/62$ZLWKLQNPRID3KDVHVWDWLRQZLOOEHDVVRFLDWHG
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
ZLWKDGXPP\$LZKLFKZLOOEHIRUDOO\HDUVLQWKHGDWDVHW±SHUIHFWO\FRUUHODWHGZLWKDQGWKXV
LQGLVWLQJXLVKDEOHIURPWKHIL[HGHIIHFWFRQVWDQWHLIRUWKDW/62$
,WLVLPSRUWDQWWRQRWHWKDWWKHXSOLIWVEHWZHHQWKHWZRPHWKRGVDUHQRWVWULFWO\FRPSDUDEOH
x 7KHIL[HGHIIHFWVXSOLIWVDUHDWUHDWPHQWHIIHFW±LHGLIIHUHQFHVLQSURSHUW\SULFHVZH
ZRXOGH[SHFWWRVHHLQDQRWKHUZLVHLGHQWLFDO/62$DUHDZLWKDQGZLWKRXWD0HWUROLQN
VWDWLRQZLWKLQNPFDWFKPHQW,QRWKHUZRUGVWKHVHDUHWKHSURSHUW\XSOLIWVDWWULEXWDEOH
WRWKHSUHVHQFHRIDQHDUE\0HWUROLQNVWDWLRQ
x 7KHFRPSDUDWLYHXSOLIWVDUHEDVHGRQWKHFXPXODWLYHSURSRUWLRQDOXSOLIWVREVHUYHGRQ
SURSHUW\SULFHVIRU/62$VZLWKLQNPRIDVWDWLRQRQDSDUWLFXODUOLQHRYHUWKHSHULRG
RIRSHUDWLRQDVDJDLQVWWKHFXPXODWLYHXSOLIWVRQSURSHUWLHVREVHUYHGRYHUWKHZKROH
RIWKH*UHDWHU0DQFKHVWHUDUHDIRUWKHVDPHWLPHSHULRG7KHVHGRQRWFRQWUROIRU
GLIIHUHQFHVLQW\SHVRISURSHUWLHVRYHUWLPHRURWKHUWLPHLQYDULDQWIDFWRUVZKLFKPD\
KDYHOHGWRGLIIHUHQWLDOXSOLIWVLQDUHDV
'DWD
7RFRQVWUXFWRXUSDQHOGDWDVHWZHILUVW LGHQWLILHGRXUGHSHQGHQWYDULDEOHDVVROGSULFHVRQ
FRPSOHWHGKRXVHSXUFKDVHVEHWZHHQDQGDYHUDJHGPHDQDWWKH/62$OHYHOLQ
*UHDWHU0DQFKHVWHU2EVHUYDWLRQVRQRIWKH/62$VZHUHGURSSHGZKHUHWKHUHZHUH
PRUHWKDQRQHPLVVLQJYDOXHIRUDSDUWLFXODU\HDU:KHUHWKHUHZDVMXVWRQHPLVVLQJYDOXHZH
XVHGWKHDYHUDJHYDOXHHLWKHUVLGHRIWKDW\HDU7KLVOHIWXVZLWK REVHUYDWLRQV
0DWFKLQJWKLVVWUXFWXUHZHHVWDEOLVKHGDQXPEHURIH[SODQDWRU\YDULDEOHVEDVHGRQWKHPL[RI
WUDQVDFWHG SURSHUW\ W\SHV IODW VHPL WHUUDFH RU GHWDFKHG LQ HDFK /62$ DQG \HDU WKH
µWUHDWPHQW¶PHDVXUHDQGDQQXDOGXPPLHVWRFRQWUROIRUXQGHUO\LQJSURSHUW\SULFHFKDQJHVLQ
WKH*0DUHD
5HVXOWV
&RPSDUDWLYH$QDO\VLV
%DVHG RQ SURSHUWLHV LQ /62$V ZKHUH ZH REVHUYH D FKDQJH LQ SUR[LPLW\ RI WKH QHDUHVW
0HWUROLQNVWDWLRQWRWKH/62$FHQWURLGZHFDOFXODWHWZRVHWVRIHIIHFWV)LUVWO\WKURXJKWKH
FRPSDUDWLYHDSSURDFKZHVHHWKHSURSHUW\XSOLIWVEHWZHHQWKHWUHDWPHQWDUHDVDQGWKHRYHUDOO
*0DUHDUHSRUWHGLQ7DEOHDORQJVLGHVDPSOHVL]HDQGLQFRPHOHYHOVDORQJHDFKOLQH
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH$YHUDJHDQQXDOSURSHUW\YDOXHXSOLIWVZLWKLQDQGNPFDWFKPHQWVRIQHZ
0HWUROLQNVWDWLRQVFRPSDUHGZLWKRYHUDOO*0DUHD
/LQH 3KD
VH
<HDU
RSHQ
NPFDWFKPHQWDUHD NPFDWFKPHQWDUHD $YHUDJH$QQXDO
8SOLIWDFURVV
*0DUHDGXULQJ
RSHUDWLRQSHULRG
WR
$YHUDJH
HTXLYDOLVHG
LQFRPH

$YHUDJH
$QQXDO8SOLIW
GXULQJRSHU¶Q
SHULRGWR
/62$V
LQFDWFK
PHQW
$YHUDJH
$QQXDO8SOLIW
GXULQJRSHUDWLRQ
SHULRGWR
/62$V
LQ FDWFK
PHQW
$OWULQFKDP        
%XU\        
&LW\        
(FFOHV        
$LUSRUW
)LUVZRRG6W
:HUEXUJK¶V5G D       
$LUSRUW
:LWKLQJWRQ
RQZDUGV
E
      
(DVW
0DQFKHVWHU
D
E       
6RXWK
0DQFKHVWHU
D
E       
5RFKGDOH D       

7KHWDEOHVKRZVWKHDYHUDJHSURSHUW\SULFHJURZWKLQ/62$]RQHVZLWKLQNPDQGNPRI
QHZ0HWUROLQNVWDWLRQVIRUHDFKOLQHFRPSDUHGWRWKHRYHUDOO*0WUHQGGXULQJWKHRSHUDWLQJ
SHULRGRIWKHOLQH
x /62$VZLWKLQFDWFKPHQWRI3KDVHOLQHVKDYHDQQXDOJURZWKLQOLQHZLWKWKHRYHUDOO
*0DYHUDJHDOWKRXJKWKH$OWULQFKDPOLQHDSSHDUVVOLJKWO\KLJKHUMXVWRYHUIRUERWK
FDWFKPHQWVFRPSDUHGWR*0DYHUDJHRIMXVWRYHU
x /62$VZLWKLQFDWFKPHQWRIWKH(FFOHVOLQHDOVRKDYHSURSHUW\SULFHLQFUHDVHVDERYH
WKH*0WUHQGIRUWKLVWLPHSHULRG
x %RWK3KDVHVRIWKH$LUSRUWOLQHDUHDVVRFLDWHGZLWKSURSHUW\XSOLIWVSDUWLFXODUO\RQWKH
3KDVH D GHYHORSPHQW DURXQG &KRUOWRQ ZLWK SURSHUW\ LQFUHDVHV RYHU  SHU \HDU
FRPSDUHGWRWKHXQGHUO\LQJWUHQGRILQ*0IRUWKHWLPHSHULRG
x 7KH (DVW 0DQFKHVWHU OLQH DVVRFLDWHG XSOLIWV DUH VLPLODU WR WKH *0 DYHUDJH EXW
LQWHUHVWLQJO\JURZWKLVKLJKHUSHU\HDUFRPSDUHGWR*0RQFHWKHFDWFKPHQWDUHD
LVEURDGHQHGWRNP
x 3URSHUWLHVDORQJWKH6RXWK0DQFKHVWHUOLQHJURZLQYDOXHDURXQGSHU\HDUDERYH
WKH*0DYHUDJHRYHUERWKFDWFKPHQWVL]HV7KLVLVWKHODUJHVWXSOLIWLQJURZWKDQGLWLV
ZRUWKQRWLQJWKDW/62$VZLWKLQNPFDWFKPHQWRIWKLVOLQHKDYHWKHKLJKHVWDYHUDJH
LQFRPHIURPDOODUHDVH[DPLQHG
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
x 7KHDQQXDOXSOLIWVREVHUYHGDORQJWKH5RFKGDOHOLQHZHUHFRQVLGHUDEO\EHORZRYHUDOO
WUHQGIRUWKHSHULRGDOWKRXJKWKH\EHFRPHODUJHUDWWKHNPFDWFKPHQWWKDQ
IRU WKH NPFDWFKPHQW&DWFKPHQWDUHDV DURXQG WKLV OLQHKDYH WKH ORZHVW DYHUDJH
LQFRPHOHYHO
)L[HG(IIHFWV0RGHOOLQJ
8VLQJDIL[HGHIIHFWVDSSURDFKZHREVHUYHDVWDWLVWLFDOO\VLJQLILFDQWSRVLWLYHXSOLIW7VWDWLVWLF
RIMXVWDERYHRQUHVLGHQWLDOSURSHUW\SULFHVRIRQDYHUDJH7KLVDYHUDJHLVRYHUWKH
\HDUVVRLVSHUKDSVPRUHDSSURSULDWHWRORRNDWSHUFHQWDJHXSOLIWV:HILQGDJDLQDSRVLWLYH
DQGVWDWLVWLFDOO\VLJQLILFDQWXSOLIWRIIURPEHLQJLQFORVHSUR[LPLW\WRD0HWUROLQNVWDWLRQ
7KHVHXSOLIWVDUHRQDYHUDJHVROGSULFHVLQHDFK/62$KDYLQJFRQWUROOHGIRUDYHUDJHKRXVH
SULFH LQFUHDVHVDFURVVWKH*0DUHDKRXVHW\SHPL[DQGXQREVHUYHGWLPHLQYDULDQW/62$
OHYHOFKDUDFWHULVWLFV
([WHQGLQJWKHIL[HGHIIHFWVDSSURDFKZHILQGWKHIROORZLQJXSOLIWVRQSURSHUW\SULFHVFKDQJLQJ
LQSUR[LPLW\WRWKHQHZOLQHVIURP3KDVHRQZDUGV7DEOH
7DEOH3URSHUW\YDOXHXSOLIWVZLWKLQNPRIQHZ0HWUROLQNVWDWLRQV
/LQH 8SOLIWZLWKLQNP
RIVWDWLRQ
75DWLR
(FFOHV  
$LUSRUW  
(DVW0DQFKHVWHU  
5RFKGDOH  
6RXWK0DQFKHVWHU  

8VLQJWKHNP]RQHVLQFRQMXQFWLRQZLWKWKHNP\LHOGVWKHUHVXOWVVKRZQLQ7DEOH7KH
IXOOUHJUHVVLRQUHVXOWVDUHUHSRUWHGLQ7DEOH
7DEOH3URSHUW\YDOXHXSOLIWVZLWKLQNPRIQHZ0HWUROLQNVWDWLRQV
/LQH 8SOLIWZLWKLQNP
RIVWDWLRQ
75DWLR 8SOLIWEHWZHHQ
NPDQGNPIURP
VWDWLRQ
75DWLR
(FFOHV    
$LUSRUW    
(DVW0DQFKHVWHU    
5RFKGDOH    
6RXWK0DQFKHVWHU    

7KH$LUSRUWDQG6RXWK0DQFKHVWHU OLQHVJHQHUDWHWKHKLJKHVWVLJQLILFDQWXSOLIWVRQSURSHUW\
SULFHVIRU/62$VZLWKLQNPDURXQGWKHQHZVWDWLRQVRIDURXQGDQGUHVSHFWLYHO\
7KHUHDSSHDUVWREHDGLVWDQFHGHFD\HIIHFWZLWKORZHUEXWVWLOOVLJQLILFDQWO\SRVLWLYHYDOXHVIRU
WKHNPULQJ7KHLPSDFWVIRUWKHRWKHUOLQHVDUHLQVLJQLILFDQWEDUULQJWKH5RFKGDOHOLQHNP
ULQJ
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH)L[HG(IIHFWV0RGHO±)XOOUHJUHVVLRQUHVXOWV
  ?ŬŵǌŽŶĞŵŽĚĞů
 ?ĂŶĚ ? ? ?ŬŵǌŽŶĞ
ŵŽĚĞů
ůŽŐƉƌŝĐĞ ŽĞĨ ? d ?^ƚĂƚ ŽĞĨ ? d ?^ƚĂƚ
 YĐŽŶƐ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
d ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
d ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?
ĨůĂƚ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ? ?
ƐĞŵŝ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ? ?
ƚĞƌƌĂĐĞĚ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ? ?
ĐĐůĞƐ Y ?Ŭ  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?
ŝƌƉŽƌƚ Y ?Ŭ  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?
ĂƐƚ Y ?Ŭ  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?
^ŽƵƚŚ Y ?Ŭ  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?
ZŽĐŚĚĂůĞ Y ?Ŭ  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ? ? ? ? ?
ĐĐůĞƐ Y ?Ŭ    ? ? ? ? ? ?  ? ? ? ? ?
ŝƌƉŽƌƚ Y ?Ŭ    ? ? ? ? ?  ? ? ? ?
ĂƐƚ Y ?Ŭ    ? ? ? ? ?  ? ? ? ?
^ŽƵƚŚ Y ?Ŭ    ? ? ? ? ?  ? ? ? ?
ZŽĐŚĚĂůĞ Y ?Ŭ    ? ? ? ? ? ?  ? ? ? ? ?
KǀĞƌĂůůZ ?ƐƋ ? ŽǀĞƌĂůů  ? ? ? ? ? ?   ? ? ? ? ? ?
 ŽďƐ ?  ? ? ? ? ?  
 ŐƌŽƵƉƐ  ? ? ? ?  
3DUWVRIWKH(DVW0DQFKHVWHU5RFKGDOHDQG(FFOHVOLQHVVHUYHDUHDVRIKLJKHUGHSULYDWLRQ
DQG UHODWLYHO\ ORZ LQFRPH ,W LV SRVVLEOH WKDW ORZ XQGHUO\LQJ OHYHOV RI SURSHUW\ GHPDQG
FRQVWUDLQHGWKHJURZWKLQSULFHV7KHFURVVVHFWLRQDOPRGHOOLQJZRXOGVXJJHVWWKDWXSOLIWVGXH
WR UDLO DFFHVVLELOLW\ LPSURYHPHQWV ZRXOG EH ORZHVW LQ DUHDV ZLWK ORZ /62$OHYHO DYHUDJH
LQFRPHV7DEOH
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
,WLVZRUWKQRWLQJWKH5RFKGDOHOLQHUHSODFHGDQH[LVWLQJUDLOOLQHVRSRWHQWLDOO\WKHVWHSFKDQJH
LQDFFHVVLELOLW\ZDVQRWVRJUHDW7KH6RXWK0DQFKHVWHUDQGWRDOHVVHUH[WHQW$LUSRUWOLQHV
SDVV WKURXJK PRUH DIIOXHQW DUHDV LQ 6RXWK 0DQFKHVWHU $OWKRXJK WKH $LUSRUW OLQH SDVVHV
WKURXJKSDUWVRI:\WKHQVKDZHWKDWDUHUHODWLYHO\GHSULYHGPHDVXUHGE\,0'WKH$LUSRUWOLQH
LVGLVWLQFWLYH LQKDYLQJDPDMRUFRQFHQWUDWLRQRIHPSOR\PHQWDWHDFKHQG0DQFKHVWHU&LW\
&HQWUHDQGWKH$LUSRUWLWVHOIZKLFKLQWKHFURVVVHFWLRQDOPRGHOZRXOGLQFUHDVHµDFFHVVLELOLW\
WRHPSOR\PHQW¶IURPLQWHUPHGLDWHVWDWLRQV
*,60DSSLQJ
+HUHZHDLPWRH[DPLQHWKHVSDWLDOGLVWULEXWLRQRIFKDQJHVLQSURSHUW\SULFHVDORQJVLGHWKH
0HWUROLQNQHWZRUN)LJXUHVKRZVWKH0HWUROLQNVWDWLRQVE\OLQHZLWK0HGLD&LW\VXEVXPHG
LQWRWKH(FFOHVOLQH
1H[W ZH GLYLGH WKH SDQHO GDWDVHW LQWR WZR SHULRGV ,Q )LJXUH  ZH VHH WKH FKDQJHV LQ
DYHUDJHSULFHVSHU/62$EHWZHHQDQGH[FOXGLQJVWDWLRQVRSHQLQJLQ7KLV
SHULRGFRYHUVWKH3KDVHDQG3KDVHOLQHV,Q)LJXUHZHSORWWKHGLVWULEXWLRQRIFKDQJHV
LQDYHUDJHSULFHVSHU/62$EHWZHHQDQG7KLVSHULRGFRYHUVWKH3KDVHOLQHV
$JHQHUDOREVHUYDWLRQLVWKDWWKHUHDUHPDQ\/62$VDZD\IURP0HWUROLQNURXWHVZKHUHWKHUH
LVHYLGHQFHRI ODUJHSURSHUW\SULFH LQFUHDVHVVR0HWUROLQN LVQRWDQHFHVVDU\FRQGLWLRQ IRU
VWURQJSURSHUW\SULFHJURZWK(TXDOO\WKHUHDUHVRPH/62$VQHDUWRQHZ0HWUROLQNVWDWLRQV
WKDWDUHVKRZLQJUHODWLYHO\ORZSULFHJURZWKVRQHLWKHULV0HWUROLQNDVXIILFLHQWFRQGLWLRQIRU
VWURQJ SURSHUW\ SULFH JURZWK 1HYHUWKHOHVV WKHUH DUH VRPH JHQHUDO SDWWHUQV WKDW FDQ EH
REVHUYHG
x )URP)LJXUHWKH$OWULQFKDPOLQHJRLQJ6RXWKDQGWRDOHVVHUH[WHQWWKH%XU\OLQH
JRLQJ1RUWKGRDSSHDUWRSDVVWKURXJKPXOWLSOHDUHDVZLWKKLJKHUWKDQDYHUDJHKRXVH
SULFHJURZWKZLWKDKLJKHUFRQFHQWUDWLRQRIUHODWLYHO\GDUNO\VKDGHG/62$V3KDVH
WR(FFOHVVKRZVUHODWLYHO\ IHZ/62$VZLWKKLJKSULFHJURZWKKRZHYHUPXFKRI WKH
UHJHQHUDWLRQDURXQG0HGLD&LW\DQGWKHQHZWUDPVWRSWKHUHFDPHULJKWDWWKHHQGRI
WKHSHULRGVKRZQE\WKH)LJXUHVRWKHSULFHJURZWKVKRZQLQWKH)LJXUH
PD\QRWUHIOHFWLWVIXOOLPSDFW3URSHUW\GHYHORSPHQWDURXQG6DOIRUG4XD\VLQFUHDVHG
WKHVXSSO\RIKRXVLQJXQLWVGXULQJ WKLVSHULRGVRUHOD[DWLRQRI WKHVXSSO\FRQVWUDLQW
VKRXOGKDYHKHOSHGGDPSHQSULFHJURZWKWRVRPHH[WHQW
x )LJXUHGRHVVHHPWRVKRZDSDWWHUQRIGDUNHUVKDGHGDUHDVDORQJWKH$LUSRUWDQG
6RXWK 0DQFKHVWHU OLQHVFRUUHVSRQGLQJ WR KLJKHUSULFH FKDQJHV FRQVLVWHQW ZLWK WKH
FRPSDUDWLYH DQDO\VLV DQG IL[HG HIIHFWVPRGHOOLQJ7KHUH DUH VRPH H[FHSWLRQV DQG
FORVHLQVSHFWLRQVXJJHVWHGWKDWDIHZRIWKHVHPDWFKZLWKFRQFHQWUDWLRQVRIORZLQFRPH
DQGVRFLDOKRXVLQJZKHUHWKHFURVVVHFWLRQDOPRGHOZRXOGVXJJHVWWKHSRWHQWLDOIRU
XSOLIWLVUHGXFHG2YHUDOOWKHFRQFHQWUDWLRQVRIGHHSUHGDORQJPXFKRIWKHOHQJWKRI
WKHVHOLQHVVXJJHVWVWKDWFRQGLWLRQVIRUXSOLIWDUHJHQHUDOO\PHW
x %\FRQWUDVWLQ)LJXUHWKH5RFKGDOHOLQHVKRZVPDQ\VWRSVVXUURXQGHGE\OLJKW
VKDGLQJ LQGLFDWLQJ ORZ SULFH JURZWK DQG HYHQ SULFH GHFUHDVHV  7KLV
DFFRUGV ZLWK ILQGLQJV RI WKH FRPSDUDWLYH DQDO\VLV DQG IL[HG HIIHFWV PRGHOOLQJ DQG
FKHFNLQJ WKH,0'PDSUHYHDOV WKDWPDQ\RI WKHVHDUH/62$V LQ WKHWRSGHFLOHVIRU
GHSULYDWLRQ
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH0HWUROLQN6WDWLRQVE\/LQH

  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH6SDWLDOGLVWULEXWLRQRISULFHFKDQJHV

  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 

)LJXUH6SDWLDOGLVWULEXWLRQRISULFHFKDQJHV

  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
6XPPDU\
%RWKWKHFRPSDUDWLYHDQDO\VLVDQGIL[HGHIIHFWVPRGHOVLQGLFDWHWKHKLJKHVWXSOLIWVDQGJURZWK
DUH IRXQG DORQJ WKH $LUSRUW DQG 6RXWK 0DQFKHVWHU OLQHV DQG WKLV ZDV YLVLEOH LQ WKH *,6
PDSSLQJ7KHUHDUHDOVRQRWLFHDEOHXSOLIWVDORQJ WKH3KDVHFRUULGRUV LQ WKHFRPSDUDWLYH
DQDO\VLVEXWWKLVLVQRWUHIOHFWHGLQWKHIL[HGHIIHFWVPRGHOOLQJ7KLVFRXOGEHGXHWRWKHVPDOO
VDPSOHVL]HRI/62$VDIIHFWHGE\WKH3KDVHOLQHQRW\LHOGLQJUREXVWHVWLPDWHV7KHPRUH
GHSULYHG DUHDVRI(DVW0DQFKHVWHU DQG WKRVHRQ WKH5RFKGDOH OLQH VHHP WRH[KLELW ORZHU
XSOLIWV WKDQ HOVHZKHUH DQG JURZWK LQ WKHVH DUHDV FRXOG EH FRQVWUDLQHG E\ WKH XQGHUO\LQJ
SURSHUW\PDUNHWDQGHFRQRPLFFRQGLWLRQV
 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
2WKHU:RUNVWUHDPV
7KLV6HFWLRQIRFXVHVRQSURYLGLQJUHVXOWVIURPWKHDSSOLFDWLRQWR1RUWKHUQ3RZHUKRXVH5DLO
135DQGIXUWKHUUHIOHFWLRQRQWKHVWXG\ILQGLQJV
7KHHYLGHQFHHPHUJLQJIURPWKHPRGHOOLQJZRUN LQ6HFWLRQJRHVEH\RQGZKDW LVXVXDOO\
JHQHUDWHGIRUDUDLOSURMHFW%XVLQHVV&DVH,WLVLPSRUWDQWWRHVWDEOLVKKRZLWFDQLQIRUPWKH
DSSUDLVDORIDSURMHFWVXFKDV135±RUDQ\RWKHUSURMHFWWKDWLPSURYHVDFFHVVLELOLW\DFURVVD
UHJLRQ±DQGKRZLWUHODWHVWRWKHRWKHUVRXUFHVRIHYLGHQFHWKDWDUHXVXDOO\SUHSDUHGIRUD
%XVLQHVV&DVH7KLVVWXG\ WKHUHIRUH LQFOXGHGDZRUNVWUHDPRQ 
,QWHJUDWLRQZLWK$SSUDLVDO

ZKLFKDOVR WRXFKHGRQ WKHSRWHQWLDO IRU/DQG9DOXH&DSWXUH LQ WKH1RUWK WKHGLVWULEXWLRQDO
LPSDFWVDQGWKHLPSOLFDWLRQVIRUWLPLQJDQGSKDVLQJRILQYHVWPHQW
7KLV6HFWLRQRIWKHUHSRUWEHJLQVE\UHIOHFWLQJRQWKHPRGHOOLQJUHVXOWVWKHQFRYHUV
x 1RUWKHUQ3RZHUKRXVH5DLO
x ,PSOLFDWLRQVIRUSRWHQWLDO/DQG9DOXH&DSWXUH
x 'LVWULEXWLRQDOLPSDFWVDQG
x ,QWHJUDWLRQZLWKDSSUDLVDO
0RGHOLQWHUSUHWDWLRQ
7KHUHVXOWVRIWKHFURVVVHFWLRQDOUHVLGHQWLDOPRGHODUHEHVWVHHQDVDQLQGLFDWLRQRIWKH
YDOXHRIEHWWHUDFFHVVLELOLW\ WRDQG IURP WKHKRPH ORFDWLRQ7KLV LV WKHYDOXHSHUFHLYHGE\
KRXVHKROGVDQGH[SUHVVHGWKURXJKZLOOLQJQHVVWRSD\:73LQWKHSURSHUW\PDUNHW,WLV±LQ
DVHQVH±WKHEHGURFNIRUDOOVXEVHTXHQWFKDQJHVZKLFKµPDUNHWG\QDPLFV¶EULQJDERXW7KH
PRGHOFRQWUROVIRUWKHHIIHFWVRILQFRPHVRWKHSDUDPHWHUHVWLPDWHVIRUDFFHVVLELOLW\DOZD\V
FDSWXUHWKHYDOXHRIDFFHVVWRPRUHDQGEHWWHURSSRUWXQLWLHVDWDJLYHQLQLWLDO LQFRPHOHYHO
7KH UHVXOWV SURYLGH D VWDUWLQJ SRLQW IRU HVWLPDWLQJ WKH WRWDO SURSHUW\ YDOXH LPSDFW RI
DFFHVVLELOLW\FKDQJHV7KH\DUHDSSOLHGWR1RUWKHUQ3RZHUKRXVH5DLO135LQWKHQH[WVHFWLRQ
RIWKLVUHSRUW6HFWLRQ
7KHUH PD\ EH IXUWKHU HIIHFWV DOWKRXJK WKHVH DUH PRUH GLIILFXOW WR SUHGLFW XVLQJ DYDLODEOH
PRGHOV3URSHUW\PDUNHWVRUWLQJEHKDYLRXU7LHERXW.XPLQRIIHWDOPD\OHDGWR
KLJKHULQFRPHLQGLYLGXDOVPRYLQJLQWRWKHDUHDVPDGHPRUHDFFHVVLEOH7KHPRGHOVLQWKLV
VWXG\ GR QRW SUHGLFW WKLV EXW GR LQGLFDWH WKDW LI LW RFFXUUHG WKLV FRXOG OHDG WR VXEVWDQWLDO
ORFDOLVHGLQFUHDVHVLQKRXVHSULFHV±GXHWRQRWRQO\WKHLQFRPHLQWHUDFWLRQWHUPEXWWKHSXUH
LQFRPHWHUPLQWKHPRGHO)RUH[DPSOHLIWKHORFDODYHUDJHKRXVHKROGLQFRPHLQFUHDVHGIURP
WKHWKWRWKHWKLQFRPHGHFLOHWKHSULFHGLIIHUHQFHDVVRFLDWHGZLWKWKLVLVLPSOLHGE\
0RGHO D   ,W VKRXOG EH UHPHPEHUHG WKDW SURSHUW\ PDUNHW VRUWLQJ DFWLYLW\ LQYROYHV
KRXVHKROGVFKDQJLQJSODFHVVRLQVRPHRWKHUORFDWLRQVWKHUHZRXOGEHDGRZQZDUGHIIHFWRQ
KRXVHKROGLQFRPHVDQGKHQFHSURSHUW\SULFHVGXHWRWKHLQFRPHSDUDPHWHU
+RXVLQJ VXSSO\ PD\ UHVSRQG WR WKH ORFDOLVHG LQFUHDVH LQ GHPDQG ± VXEMHFW WR SODQQLQJ
UHVWULFWLRQV ,I LW GRHV VR WKHUH PD\ EH VRPH GLOXWLRQ RI WKH SULFH LPSDFW KRZHYHU QHZ
GHYHORSPHQW FDQDOVR UHGXFH WKH GLVDPHQLW\ FDXVHGE\GHUHOLFW EURZQILHOG VLWHV DQGFDQ
UHEDODQFH WKH KRXVLQJ VWRFN WRZDUGV W\SHV WKDW DUH ORFDOO\ VFDUFH $V WKH FURVVVHFWLRQDO
PRGHOVKRZVWKHSUHVHQFHRIQHZEXLOGKRXVLQJXQLWVLWVHOIFUHDWHVDQXSOLIWLQDYHUDJHYDOXH

SHUDQQXPLQFUHDVHLQLQFRPHHTXLYDOLVHGSHU6HH7DEOH
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
DOOHOVHHTXDOVLQFHWKHYDOXHRIHDFKQHZKRXVLQJXQLW LVJUHDWHUWKDQDQHTXLYDOHQW
H[LVWLQJXQLW
7KHUH PD\ DOVR EH HIIHFWV WUDQVPLWWHG WKURXJK WKH ZLGHU HFRQRP\ /DERXU VXSSO\
LPSURYHPHQWV PD\ OHDG WR SURGXFWLRQ LQFUHDVHV DQG LPSURYHPHQWV LQ WKH SXEOLF ILQDQFHV
GLUHFWWD[UHYHQXHQHWRIEHQHILWSD\PHQWV$JJORPHUDWLRQHIIHFWVPD\LQFUHDVHSURGXFWLYLW\
DQGRXWSXW7KHVHHIIHFWVZRXOGOLNHO\IHHGEDFNLQWRWKHUHJLRQDORUVXEUHJLRQDOGHPDQGIRU
KRXVLQJ WKH\ DUH QRWPRGHOOHG DV SDUW RI WKLV VWXG\ KRZHYHU WKH\ FRXOG EH PRGHOOHG E\
EULQJLQJWRJHWKHUWKHPRGHOVGHYHORSHGKHUHZLWKRWKHUPRGHOW\SHV
7KHVH LPSDFW SDWKZD\V DUH VXPPDULVHG LQ )LJXUH  7KH LQLWLDO LPSDFW WKURXJK WKH UDLO
DFFHVVLELOLW\SUHPLXPLVVKRZQE\WKHEODFNDUURZVDQGWKHIXUWKHUHIIHFWVDUHVKRZQE\WKH
JUH\DUURZV,WLVZRUWKUHFDOOLQJWKDWHYHQWKHLQLWLDOUDLODFFHVVLELOLW\HIIHFWRQSULFHLVPHGLDWHG
E\ORFDODUHDKRXVHKROGLQFRPHVHH)LJXUHDQGDUHDVXSSO\FRQGLWLRQV6HFWLRQ
)RU H[DPSOH WKH PRGHO LQGLFDWHV WKDW WKH LQLWLDO SULFH HIIHFW RI D UDLO LQYHVWPHQW ZLOO EH
H[WUHPHO\VPDOOLQORFDODUHDVZLWKKRXVHKROGLQFRPHEHORZOHVVWKDQSHU
 DGGLWLRQDO MREV DFFHVVLEOH 7KLV PD\ EH GXH WR D ODFN RI MREVNLOOV PDWFKLQJ ZLWK
RSSRUWXQLWLHVUHDFKDEOHE\UDLODQGRUDIIRUGDELOLW\RIUDLOFRPPXWLQJUHODWLYH WRVRPHRWKHU
PRGHV
)LJXUH/LQNDJHVEHWZHHQWUDQVSRUWSURSHUW\PDUNHWVDQGWKHZLGHUHFRQRP\

1RWH*&   JHQHUDOLVHGFRVWRI WUDYHO IURPKRPHDW L WR ZRUNDW M' GHPDQG6  VXSSO\ (3  
HPSOR\PHQWSRWHQWLDOLW\DFFHVVLELOLW\WRMREV(0 HFRQRPLFPDVV
0DQ\ RI WKH IXUWKHU HIIHFWV DUH OLNHO\ WR LQFUHDVH SURSHUW\ SULFHV QHDU WR D QHZ WUDQVSRUW
VHUYLFHRYHUDQGDERYHWKH LQLWLDOXSOLIWIURPWKHDPHQLW\YDOXHRI WKHDFFHVVLELOLW\FKDQJH
7UDQVSRUW
PDUNHWV	
DFFHVVLELOLW\
+RXVLQJ
PDUNHW
&RPPHUFLDO
SURSHUW\
PDUNHW
/DERXU
PDUNHW
%XVLQHVV	
LQGXVWU\
SURGXFWLRQ
7UDQVSRUW
LQYHVWPHQW
7Ļ*&LM
+Ĺ'+L
$Ĺ(3L
$ĹRWKHUL
&Ĺ'&M
$Ĺ(0M
$Ĺ(3M
%Ĺ4M+Ĺ3+L Ĺ6+L 6RUWLQJ
&Ĺ3&L Ĺ6&L 6RUWLQJ
/Ĺ(PSM
/Ĺ6/M
d͕  ,  > 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
+RZHYHUWKHUHZLOOEHH[FHSWLRQVHJWKHHIIHFWVRILQFUHDVHGKRXVLQJVXSSO\DQGVRUWLQJ
HIIHFWVEHWZHHQGLIIHUHQWDUHDVZLWKDQLPSURYHGWUDQVSRUWVHUYLFHHJGHPDQGPD\JUDYLWDWH
WRDUHDVZLWKERWKWUDQVSRUWLPSURYHPHQWVDQGRWKHUDWWUDFWLYHIHDWXUHV
)LQDOO\WKHUHLVWKHLVVXHRIKRSHYDOXHDQGWKHVSHFXODWLYHDVSHFWRIWKHSURSHUW\PDUNHW7R
VRPH H[WHQW SURSHUW\ GHPDQG LV GULYHQ E\ LQYHVWPHQW FRQVLGHUDWLRQV HYHQ ZKHQ WKH
SXUFKDVHULVDQRZQHURFFXSLHUDQGKHQFHWKHIXWXUHSRWHQWLDORIWKHORFDOPDUNHWFRPHVLQWR
SOD\6LQFH IXWXUHSRWHQWLDO LVE\ LWVQDWXUHXQFHUWDLQ WKHUH LV WKHSRVVLELOLW\RI LQIORZVDQG
RXWIORZVRIFDSLWDOWRIURPORFDOPDUNHWVEDVHGRQFKDQJLQJH[SHFWDWLRQVRIIXWXUHSURVSHFWV
DQGSRWHQWLDOFDSLWDOJDLQVIURPLQYHVWPHQWQRZ
7KH TXDVLH[SHULPHQWDO PRGHO IRU 0DQFKHVWHU 0HWUROLQN WKH 7LPH 6HULHV PRGHO LV D
GLIIHUHQWW\SHRIPRGHOLQWKDWLWLQFOXGHVDOOWKHIROORZLQJUHVSRQVHV±SURYLGHGWKH\KDYHKDG
WLPHWRRFFXUEHWZHHQWKHVWDWLRQVRSHQLQJDQGWKHHQGRIWKHGDWDVHWLQ
x WKHLQLWLDOXSOLIWIURPWKHDPHQLW\YDOXHRILPSURYHGDFFHVVLELOLW\WRHPSOR\PHQWDQG
RWKHURSSRUWXQLWLHV
x DQ\SURSHUW\PDUNHWVRUWLQJEHKDYLRXUDQGGHYHORSPHQWRIQHZKRXVLQJXQLWV
x DQ\HIIHFWVWUDQVPLWWHGYLDWKHODERXUPDUNHWRUSURGXFWLYLW\LPSDFWVDQG
x DQ\VSHFXODWLYHUHVSRQVHVDVVRFLDWHGZLWKKRSHYDOXHLQWKHORFDOPDUNHW
7KLV DOORZV IRU D FRPSDULVRQ EHWZHHQ WKH FURVVVHFWLRQDO DQG TXDVLH[SHULPHQWDO PRGHO
UHVXOWV)LUVWWKHDYHUDJHXSOLIWIURPQHZ0HWUROLQNVWDWLRQVLVZHOOZLWKLQWKHUDQJHIRU
%HVWWR:RUVWUDLODFFHVVLELOLW\GLIIHUHQFHVLQWKH1RUWKLQWKHFURVVVHFWLRQDOPRGHO
7DEOH,QRWKHUZRUGVDVH[SHFWHGWKHUHLVDVLJQLILFDQWXSOLIWEXWVWLOOSRWHQWLDOIRUIXUWKHU
YDOXH JDLQ IURP UDLO DFFHVVLELOLW\ LPSURYHPHQWV LQ WKHVH SODFHV HJ LI WKH\ ZHUH ±
K\SRWKHWLFDOO\±FRQQHFWHGGLUHFWO\E\UHJLRQDOH[SUHVVUDLOWRPDQ\PRUHMREV
7DEOH&RPSDULVRQRI0HWUROLQNXSOLIWDQG%HVW:RUVW UDLODFFHVVLELOLW\SUHPLXPTXDVL
H[SHULPHQWDOYVFURVVVHFWLRQDOPRGHOV

1RWHHVWLPDWLRQRI135SUHPLXP±VHH6HFWLRQ
6HFRQGO\ WKH ODUJHVW XSOLIW IRU 0HWUROLQN VOLJKWO\ H[FHHGV WKH UDQJH RI WKH FURVVVHFWLRQDO
PRGHO$LUSRUW/LQHVXJJHVWLQJWKDWVRPHRIWKHIXUWKHUHIIHFWVLQ)LJXUHDQGGLVFXVVHG
DERYHKDYHFRPHLQWRSOD\0HDQZKLOHWKHXSOLIWVIRUVRPH0HWUROLQNOLQHVHJWKH5RFKGDOH
8SOLIW 
0HWUROLQN $YHUDJH 
$LUSRUW/LQH 
6RXWK0DQFKHVWHU/LQH 
(DVW0DQFKHVWHU/LQH 
2WKHUV LQVLJ
3UHPLXP
5DLODFFHVVLELOLW\WRMREV:RUVWWR%HVW7I1 DUHD
«DWWK SHUFHQWLOHLQFRPH 
«DWWK SHUFHQWLOHLQFRPH 
135LQFUHDVHLQSUHPLXP PD[ 
«EDVHGRQ0RGHOD
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
OLQHDUHQRWVLJQLILFDQWVXJJHVWLQJ WKDW WKH ORZHU LQFRPHVDQGSRVVLEO\ ORZHUDFFHVVLELOLW\
JDLQVLQWKLVFRUULGRU0HWUROLQNUHSODFHGDQH[LVWLQJUDLOVHUYLFHFDQQHXWUDOLVHWKH0HWUROLQN
XSOLIWLQVSHFLILFORFDOFLUFXPVWDQFHV
7KLUGO\ZRUNZDVXQGHUWDNHQWRFRPSDUHWKHUDLODFFHVVLELOLW\SUHPLXPDWD6RXWK0DQFKHVWHU
FRPPXWHUUDLOVWDWLRQLQWKHFURVVVHFWLRQDOPRGHOZLWKWKH0HWUROLQNXSOLIWVLQWKHVDPHDUHD
6RXWK0DQFKHVWHU/LQH:KLOVW WKLV LV QRWDQH[DFW FRPSDULVRQEHFDXVH WKH IRUP RI UDLO
DFFHVVLELOLW\LVVOLJKWO\GLIIHUHQWWKHUHVXOWVDUHLQWHUHVWLQJ7DEOH7KH\LQGLFDWHDJDLQWKDW
WKH XSOLIW FDQ ORFDOO\ H[FHHG WKH LQLWLDO DFFHVVLELOLW\ SUHPLXP DV D UHVXOW RI WKHVH IXUWKHU
G\QDPLFHIIHFWV7KLVLVWUXHLQERWKWKHNPDQGNPEXIIHU]RQHVDOWKRXJKWKHGLIIHUHQFH
LVSDUWLFXODUO\SURQRXQFHGLQWKHNPEXIIHUDURXQGWKHVWDWLRQ7KLVDUHDKDVVOLJKWO\DERYH
DYHUDJH LQFRPH FRPSDUHG ZLWK*UHDWHU0DQFKHVWHURU FRPSDUHGZLWK WKH7I1DUHDDV D
ZKROH
7DEOH  &RPSDULVRQ RI WKH UDLO DFFHVVLELOLW\ SUHPLXP DQG 0HWUROLQN XSOLIW LQ 6RXWK
0DQFKHVWHU 3UHPLXP
&URVV
6HFWLRQDO
0RGHO
8SOLIW
4XDVL([SHULPHQWDO0RGHO
NPNP
PIURP&RPPXWHU5DLOVWDWLRQ 


PIURP&RPPXWHU5DLOVWDWLRQ  
PIURP&RPPXWHU5DLOVWDWLRQ  
PIURP&RPPXWHU5DLOVWDWLRQ 

PIURP&RPPXWHU5DLOVWDWLRQ ^%$6(` 

,WLVZRUWKQRWLQJWKDWWKHXSOLIWFRPSDUHVWKH0HWUROLQNNPDQGNPEXIIHU]RQHVZLWKWKH
UHVWRI*UHDWHU0DQFKHVWHU,IKLJKHULQFRPHKRXVHKROGVDUHDWWUDFWHGLQWRWKH0HWUROLQNEXIIHU
]RQHWKHUHPD\EHVRPHUHODWLYHUHGXFWLRQLQYDOXHVLQWKHµUHVWRI*UHDWHU0DQFKHVWHU¶
,Q VXPPDU\ WKH FURVVVHFWLRQDO PRGHO SURYLGHV DQ LQLWLDO HVWLPDWH RI WKH YDOXH RI UDLO
DFFHVVLELOLW\VHHQWKURXJKWKHH\HVRIH[LVWLQJUHVLGHQWV7KHRXWWXUQSURSHUW\XSOLIWPD\EH
HLWKHU KLJKHU RU ORZHU WKDQ WKH FURVVVHFWLRQDO PRGHO VXJJHVWV 7KHUH DUH D QXPEHU RI
PHFKDQLVPV WKURXJK ZKLFK IXUWKHU HIIHFWV FRXOG RFFXU ± VXPPDULVHG LQ )LJXUH  DQG
GLVFXVVHGLQWKLVVHFWLRQ7KHVHLQFOXGHSURSHUW\PDUNHWVRUWLQJHIIHFWVWKHSULFHLPSDFWRI
VRUWLQJHYLGHQWIURPWKHFURVVVHFWLRQDOPRGHOVXSSO\UHVSRQVHVIRUERWKUHVLGHQWLDODQG
FRPPHUFLDO SURSHUW\ DQG HIIHFWV WUDQVPLWWHG WKURXJK WKH ODERXU PDUNHW EXVLQHVV DQG
LQGXVWU\

1RUWKHUQ3RZHUKRXVH5DLO
,QWURGXFWLRQ
1RUWKHUQ3RZHUKRXVH5DLO135LVDPDMRUVWUDWHJLFUDLOSURJUDPPHGHVLJQHGWRWUDQVIRUP
FRQQHFWLYLW\EHWZHHQWKHNH\HFRQRPLFFHQWUHVRIWKH1RUWK7KHSURJUDPPHSURPLVHVUDGLFDO
FKDQJHVLQVHUYLFHSDWWHUQVDQGWDUJHWMRXUQH\WLPHV

KWWSVWUDQVSRUWIRUWKHQRUWKFRPQRUWKHUQSRZHUKRXVHUDLO
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
$QLQLWLDO6WUDWHJLF2XWOLQH%XVLQHVV&DVH62%&IRU135ZDVILQDOLVHGE\7I1DQG'I7LQ
HDUO\  DQG HQGRUVHG E\ 7I1 SDUWQHUV LQ )HEUXDU\  %DVHG RQ WKLV 62%& WKH
'HSDUWPHQW IRU 7UDQVSRUW 'I7 DJUHHG WKDW 135 VKRXOG FRQWLQXH WR EH GHYHORSHG DV D
VFKHPHWKURXJK7KHLQLWLDO62%&PDGHDEURDGVWUDWHJLFDQGHFRQRPLFFDVHIRU
WKH135QHWZRUNRYHUDOOEXWOHIWDQXPEHURISRWHQWLDOQHWZRUNFRQFHSWVRQWKHWDEOH
$VDFRPSOHPHQWWRWKHWUDQVSRUWDQGZLGHUHFRQRPLFPRGHOOLQJFDUULHGRXWE\7I1DQG'I7
WKHDQDO\VLVSUHVHQWHGLQWKLVVHFWLRQZDVLQFOXGHGLQWKH6WUDWHJLF&DVHRIWKHLQLWLDO62%&
7KLVZRUNZDVFRQGXFWHGLQSDUDOOHOZLWKWKHPDLQERG\RIZRUNRQWKH13562%&7KHDLPV
RI WKH XSFRPLQJ ILQDOLVHG 62%& DUH WR QDUURZ WKH RSWLRQ VHW GRZQ WR D VLQJOH QHWZRUN
FRQFHSWDQGRSWLPLVHDQGUHILQHWKH6WUDWHJLFDQG(FRQRPLF&DVHV7I1LVLQWKHSURFHVVRI
FRQVLGHULQJKRZIXUWKHUDQDO\VLVRI/DQG9DOXH8SOLIWFDQIRUPSDUWRIWKLVFDVH
7KHHYLGHQFHSURYLGHGE\WKLVVWXG\LQVXSSRUWRI135LVSULPDULO\DQXQGHUVWDQGLQJRIWKH
UROHRIUDLODFFHVVLELOLW\LQSURSHUW\YDOXHVLQWKH1RUWKRI(QJODQGDQGDQDVVHVVPHQWRIWKH
SRWHQWLDO FKDQJHV LQ YDOXHV ZKHQ 135 LV LPSOHPHQWHG 7KH IROORZLQJ WH[W LQFOXGHV DQ
RYHUYLHZRIWKHPRGHOOLQJZRUNDVZHOODVWKHUHVXOWVIURPWHVWLQJSROLF\VFHQDULRVIRU135
DJDLQVWD'R0LQLPXPIRUWKH\HDU
0HWKRG
0RGHOOLQJRIWKHUHVLGHQWLDOSURSHUW\PDUNHWLQWKH1RUWKRI(QJODQGLQFOXGLQJWKHUROHRIUDLO
DFFHVVLELOLW\KDVEHHQXQGHUWDNHQXVLQJDVHWRISXUSRVHEXLOWHFRQRPHWULFPRGHOV6HFWLRQV
%RWKFURVVVHFWLRQDODQGSDQHOWLPHVHULHVPRGHOVKDYHEHHQSURGXFHG7KHVHPRGHOV
DUH EXLOW XVLQJ ODUJH GDWDVHWV FRQWDLQLQJ SURSHUW\ FKDUDFWHULVWLFV VSDWLDO HFRQRPLF
FKDUDFWHULVWLFV LQFOXGLQJ UDLO DFFHVVLELOLW\ DQG WKH /DQG 5HJLVWU\ µ3ULFH 3DLG¶ GDWD DV WKH
GHSHQGHQW YDULDEOH 7KH PRGHOV FRPELQH JHRVSDWLDO DQDO\VLV DQG HFRQRPHWULFV DQG DUH
UHODWLYHO\ VRSKLVWLFDWHG LQ WKHLU WUHDWPHQW RI DFFHVVLELOLW\ XVLQJ PHDVXUHV RI JHQHUDOLVHG
MRXUQH\WLPH*-7WKDWDUHFRQVLVWHQWZLWKWKH1R506UDLOPRGHOXVHGHOVHZKHUHLQWKH135
6WUDWHJLF2XWOLQH%XVLQHVV&DVH
7KLVUHVHDUFKKDVIRXQGWKDWDFFHVVLELOLW\WRHFRQRPLFRSSRUWXQLWLHV±HVSHFLDOO\HPSOR\PHQW
±LVDQLPSRUWDQWIDFWRULQIOXHQFLQJSURSHUW\SULFHVLQWKH7I1DUHD6HFWLRQVDQG
7KHPRGHOWDNHVDFFRXQWRIPXOWLSOHPRGHVEXWZHEHJLQE\IRFXVLQJRQUDLO
7KHQXPEHURIMREVWKDWDUHVLGHQWFDQµVHH¶YLDWKHUDLOQHWZRUNLQWKH'R0LQLPXPVFHQDULR
YDULHVGHSHQGLQJRQKRZHDVLO\WKH\FDQDFFHVVWKHUDLOV\VWHPIURPWKHLUKRPHORFDWLRQDQG
KRZZHOOWKDWVWDWLRQLVFRQQHFWHGWRHPSOR\PHQWORFDWLRQVDFURVVWKH1RUWK7KHZRUVWUDLO
FRQQHFWHGORFDWLRQLQWKH1RUWKFDQRQO\µVHH¶MREVYLDUDLO±WDNLQJLQWRDFFRXQW&HQVXV
HYLGHQFHRQDFFHSWDEOHWUDYHOWLPHVWRZRUN%\FRQWUDVWWKHEHVWUDLOFRQQHFWHGORFDWLRQFDQ
µVHH¶MREVRUURXJKO\RIWKHMREVDYDLODEOHDFURVVWKH1RUWK
)LJXUHVDQGVKRZWKLVXQHYHQGLVWULEXWLRQRIUDLODFFHVVLELOLW\WRHPSOR\PHQWDFURVV
WKH1RUWK7KHILUVWPDSVKRZVWKHZLGHUVFDOHRIWKH7I1DUHDDVDZKROHZKLOVWWKHVHFRQG
PDSIRFXVHVRQDQDUHDRI:HVW<RUNVKLUHPLOHVE\PLOHVDQGLQWKLVFDVHWKHVWDWLRQV
DUHDOOODEHOOHG%RWKPDSVVKRZKRZWKHPRVWUDLODFFHVVLEOHSODFHVWROLYHWKHGDUNHUEOXH
DUHDVDUHFOXVWHUHGDURXQGWKHH[LVWLQJVWDWLRQV±EXWQRWDOOVWDWLRQVDUHHTXDOWKRVHZLWK
WKHEHVWUDLOFRQQHFWLYLW\WRWKHODUJHVWFRQFHQWUDWLRQVRIHPSOR\PHQWDUHGLIIHUHQWLDWHGIURP
VWDWLRQVZLWKSRRUUDLOFRQQHFWLYLW\RUDORQJGLVWDQFHIURPODUJHQXPEHUVRIMREV)RUH[DPSOH
VRPHRIWKHVWDWLRQVRQWKH&DOGHUGDOHOLQHEHWZHHQ0DQFKHVWHUDQG/HHGVVFRUHKLJKO\IRU
UDLODFFHVVLELOLW\ WRHPSOR\PHQWEHFDXVHWKH\ IDFH WRZDUGVERWKFLWLHV¶ ODERXUPDUNHWVDQG
KDYH UDLO MRXUQH\ WLPHVXQGHUDQKRXU WRERWKZLWK IUHTXHQFLHVXS WR IRXU WUDLQVSHUKRXU
ZKHUHDVWKH&XPEULDQ&RDVW/LQHKDVMRXUQH\WLPHVRYHUKRXUVWR0DQFKHVWHUDQGDEDVLF
VHUYLFHIUHTXHQF\RIRQHWUDLQSHUKRXU 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH7I1$UHDUDLODFFHVVLELOLW\ WRHPSOR\PHQWEDVHGRQ1R506+6/DQG&HQVXV
GDWD'R0LQLPXPVWDWLRQVVKRZQ

1RWHWKLVVFHQDULRLQFOXGHV+6DQGRWKHUSODQQHGLQWHUYHQWLRQVXSWR
 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH5DLODFFHVVLELOLW\WRHPSOR\PHQWLQDQDUHDRI:HVW<RUNVKLUHVWDWLRQVVKRZQ

7KH PRGHOV DOORZ XV WR XQGHUVWDQG KRZ UHVLGHQWLDO SURSHUW\ SULFHV DUH DIIHFWHG E\ UDLO
DFFHVVLELOLW\ WR HPSOR\PHQW 7KH FXUUHQW YHUVLRQ RI WKH FURVVVHFWLRQDO PRGHO LQGLFDWHV D
SUHPLXP RI  IRU SURSHUWLHV LQ WKH PRVW UDLODFFHVVLEOH YV WKH OHDVW UDLODFFHVVLEOH
ORFDWLRQVFRQWUROOLQJIRUDOORWKHUIDFWRUV7KLVLVEDVHGRQDQDO\VLVRISURSHUW\SULFHGDWD
DQGWKHRWKHUPDWFKHGGDWDVHWV
7KH SDUDPHWHUV IURP WKH &URVV6HFWLRQDO 5HVLGHQWLDO PRGHO ZHUH XVHG WR LQYHVWLJDWH WKH
SRWHQWLDOFKDQJHLQWKHSDWWHUQRISURSHUW\SULFHVDFURVVWKH7I1DUHDEDVHGRQWKHIROORZLQJ
GLIIHUHQWVFHQDULRV
x DQ135+LJK,QYHVWPHQWVFHQDULR
x DQ1350HGLXP,QYHVWPHQWVFHQDULR
x D'R0LQLPXPVFHQDULR
(DFKVFHQDULRZDVGHILQHGE\062$WR062$JHQHUDOLVHGMRXUQH\WLPHV*-7DFURVVWKH
UDLOQHWZRUNEDVHGRQRXWSXWVIURP7I1¶V1RUWKHUQ5DLO0RGHOOLQJ6\VWHP1R506DVWKH
EDVLV IRU WKH FKDQJHV LQ UDLO DFFHVVLELOLW\ 7KHVH *-7 PHDVXUHV LQFOXGHG LQYHKLFOH WLPH
FURZGLQJ SHQDOWLHV LQWHUFKDQJH SHQDOWLHV DQG D PHDVXUH RI GHOD\ WLPH DQG ZHUH
VXSSOHPHQWHGZLWKFXVWRPLVHGDFFHVVDQGHJUHVVWLPHHVWLPDWHV6HFWLRQ±DUHODWLYHO\
FRPSUHKHQVLYH*-7PHWULF
7KH5DLODFFHVVLELOLW\WRHPSOR\PHQWPHDVXUHLQWKHSURSHUW\YDOXHPRGHOUHVSRQGHGWRWKHVH
FKDQJHVLQ*-77KHSDWWHUQRI5DLODFFHVVLELOLW\WRHPSOR\PHQWLQWKH'R0LQLPXPLVVKRZQ
LQ)LJXUH(6±WKH135LPSURYHPHQWVDUHDOOUHODWLYHWRWKLV
/HHGVƔ
6WDWLRQ
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
5HVXOWV
8VLQJFURVVVHFWLRQDO0RGHODLPSURYHPHQWVLQUDLODFFHVVLELOLW\WRHPSOR\PHQWLQWKH135
+LJK,QYHVWPHQWVFHQDULRFRXOGSRWHQWLDOO\SURGXFHXSOLIWVLQUHVLGHQWLDOSURSHUW\YDOXHVRIXS
WRIRU2XWSXW$UHDV2$V7KHSRWHQWLDOLQFUHDVHVLQSURSHUW\SULFHDUHJUHDWHVWLQDUHDV
FORVHWR135VWDWLRQVDQGDURXQGRWKHUVWDWLRQVZLWKVWURQJFRQQHFWLRQVLQWR135HJIURP
ZHOOVHUYHG1DWLRQDO5DLOVXEXUEDQVWDWLRQVDQGIURPDUHDVZLWKKLJKIUHTXHQF\EXVVHUYLFHV
FRQQHFWLQJWR135VWDWLRQV±WKHVHDUHORFDWLRQVZKLFKH[SHULHQFHWKHJUHDWHVWLQFUHDVHLQ
UDLO FRQQHFWLYLW\ WR HPSOR\PHQW DFURVV WKH 1RUWK 7KLV GRHV QRW WDNH DFFRXQW RI DQ\
VXEVHTXHQW FKDQJHV LQ WKH ORFDWLRQV RI KRXVHKROGV RU EXVLQHVVHV RU WKH ORFDWLRQV RI
LQYHVWPHQW HJ LQ UHVLGHQWLDO RU FRPPHUFLDO SURSHUW\ GHYHORSPHQW LQ UHVSRQVH WR WKH
FKDQJHVLQWKHSDWWHUQRIDFFHVVLELOLW\FUHDWHGE\135
)LJXUHPDSVWKHVHSRWHQWLDOXSOLIWVIRUWKH+LJK,QYHVWPHQWVFHQDULR±VLQFH/62$VDUH
ODUJHUWKDQ2$VWKHHIIHFWLVGLOXWHGVOLJKWO\DQGWKHODUJHVWLPSDFWDW/62$OHYHO LV
)LJXUHPDSVWKHSRWHQWLDOXSOLIWVIRUWKH0HGLXP,QYHVWPHQWVFHQDULR±DW/62$OHYHOWKH
ODUJHVWSRWHQWLDOXSOLIWLVLQWKLVVFHQDULR



 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH3RWHQWLDOUHVLGHQWLDOSURSHUW\SULFHFKDQJHVLPSOLHGE\WKH135+LJK,QYHVWPHQW
VFHQDULR/62$OHYHO

 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH5HVLGHQWLDOSURSHUW\SULFHFKDQJHVLPSOLHGE\1350HGLXP,QYHVWPHQWVFHQDULR

0RGHOOLQJKDVDOVREHHQXQGHUWDNHQXVLQJDWLPHVHULHVSDQHOGDWDPRGHOOLQJDSSURDFKLQD
FDVH VWXG\ DUHD 6HFWLRQ  DERYH ± *UHDWHU 0DQFKHVWHU ZDV VHOHFWHG DV LW KDV VHHQ
VLJQLILFDQWLPSURYHPHQWVLQLWVPDVVWUDQVLWQHWZRUNRYHUWKHSHULRGIRUZKLFKGHWDLOHGSURSHUW\
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
SULFHGDWDLVDYDLODEOHWR&RPSDULVRQZLWKWKHVHUHVXOWVKHOSVWRJHWDVHQVHRI
WKH UREXVWQHVV RI WKH FURVVVHFWLRQDO PRGHO 7KH WLPH VHULHV PRGHO VKRZV WKDW IRU SDVW
FKDQJHV LQ DFFHVVLELOLW\ GXH WR 0HWUROLQN QHWZRUN H[SDQVLRQ ZH REVHUYH D SRVLWLYH DQG
VWDWLVWLFDOO\VLJQLILFDQWXSOLIWRIIURPEHFRPLQJ LQFORVHSUR[LPLW\ NP WRD0HWUROLQN
VWDWLRQ)RUWKH$LUSRUW/LQHDQG6RXWK0DQFKHVWHU/LQHWKHXSOLIWVDUHLQWKHUHJLRQRI
DQG  UHVSHFWLYHO\ 7KHVH XSOLIWV DUH RQ DYHUDJH VROG SULFHV LQ HDFK /62$ KDYLQJ
FRQWUROOHGIRUDYHUDJHKRXVHSULFHLQFUHDVHVDFURVVWKH*UHDWHU0DQFKHVWHUDUHDSURSHUW\
W\SHPL[DQGXQREVHUYHGWLPHLQYDULDQW/62$OHYHOFKDUDFWHULVWLFV
7KH DYHUDJH XSOLIW IRXQG  VLWV FRPIRUWDEO\ ZLWKLQ WKH UDQJH RI ZRUVWWREHVW UDLO
DFFHVVLELOLW\ IRXQG XVLQJ WKH FURVVVHFWLRQDO PRGHO  DQG LV VOLJKWO\ OHVV WKDQ WKH
SRWHQWLDOXSOLIWVLGHQWLILHGIRU135E\0RGHO,WLVZRUWKQRWLQJWKDW
L 0RGHODWKHPRVWUHFHQWFURVVVHFWLRQDOPRGHOLQFOXGLQJLQFRPHLQWHUDFWLRQWHUPV
LPSOLHVVRPHZKDWKLJKHUXSOLIWVIRU135RQDYHUDJHDQGSDUWLFXODUO\KLJKHUXSOLIWVLQ
DUHDVZLWKKLJKHUDYHUDJHKRXVHKROGLQFRPH
LL 0HWUROLQN VWDWLRQV RIWHQ DOWKRXJK QRW DOZD\V EULQJ KLJK IUHTXHQF\ UDLOW\SH
DFFHVVLELOLW\ WR ORFDWLRQV ZKHUHQRQHZDVSUHYLRXVO\DYDLODEOH ZKHUHDV135 LV LQ
PRVWORFDWLRQVDPDMRULPSURYHPHQWRQDOUHDG\H[LVWLQJUDLODFFHVVLELOLW\±WKLVZLOO
DIIHFWWKHPDJQLWXGHRIWKHLPSDFWV
LLL 7KH6RXWK0DQFKHVWHU/LQHVHUYHVDUHDVZLWKKLJKHUWKDQDYHUDJHLQFRPHV
LY 7KH$LUSRUW/LQHSURYLGHVDFFHVVLELOLW\WRERWK0DQFKHVWHU&LW\&HQWUHLQRQHGLUHFWLRQ
DQG0DQFKHVWHU$LUSRUWLQWKHRWKHUGLUHFWLRQDQGLQWKDWUHVSHFWLVGLVWLQFWIURPWKH
RWKHU0HWUROLQNOLQHV
$Q([FHOEDVHGWRROZDVGHYHORSHGWRPHDVXUHWKHWRWDOYDOXHDFFXPXODWHGLQWKHKRXVLQJ
PDUNHWDVDUHVXOWRIDSDUWLFXODUSROLF\WHVW7KLV([FHOWRRODJJUHJDWHVSURSHUW\YDOXHXSOLIWV
DFURVVWKHFXUUHQWDQGIXWXUHGZHOOLQJVWRFNRIWKH7I1DUHDIRUXVHLQWKH%XVLQHVV&DVH
.H\HYLGHQFHDQGDVVXPSWLRQVXQGHUO\LQJWKLVLQFOXGHG
x &RHIILFLHQWVIURPWKHFURVVVHFWLRQDOPRGHO0RGHO
x 'ZHOOLQJVWRFNE\/$DUHDDQGWHQXUH0+&/*GDWD
x 'ZHOOLQJVWRFNJURZWKUDWHVWRDQGEH\RQGIURP17(0
x 216+RXVH3ULFH6WDWLVWLFVIRU6PDOO$UHDV±DW/$OHYHO±DVDFKHFNRQ
WKHYDOXHVLQWKH/97PRGHOVDPSOH
x 8SOLIWVIRUVRFLDOKRXVLQJDVZHOODVSULYDWHO\RZQHGVWRFNEDVHGRQUDWLRVIURPWKH
OLWHUDWXUH
x )RU135WKHSURILOHRIXSOLIWRYHU\HDUVIURPWKHRSHQLQJ\HDULQFOXVLYH±EDVHG
RQFRPSDULVRQVZLWKGDWDRQWKHWLPHSURILOHRIXSOLIWIRURWKHUUHFHQWSURMHFWV
7DEOHVKRZVWKHUHVXOWVIRUWKHWRWDOH[SHFWHGXSOLIWRULQFUHDVHLQYDOXHLQWKHUHVLGHQWLDO
SURSHUW\PDUNHWVKRZLQJKRZWKHUHVXOWVDUHVHQVLWLYHWRWKH135+LJK,QYHVWPHQWRU0HGLXP
,QYHVWPHQWVFHQDULRV7KHUHVXOWVDUHSUHVHQWHGLQWKUHHZD\V
x DVQDSVKRWIRUDVLQJOH\HDUDVVXPLQJLQVWDQWDQHRXVFKDQJHEDVHGRQSURSHUW\
YDOXHV
x DFXPXODWLYHHVWLPDWHRYHU\HDUVIURP135RSHQLQJLQWRDWWKH
FXUUHQWQRPLQDOSULFHVDWWKDWWLPHDVVXPLQJWKHWLPHSURILOHRIODQGYDOXHXSOLIWLVDW
DVWHDG\FRPSRXQGUDWHRYHU\HDUVIURPRSHQLQJEDVHGRQFRPSDULVRQVZLWKRWKHU
UHFHQWSURMHFWVZKHUH7I/KDYHJDWKHUHGWKLVGDWDDQG
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
x D 1HW 3UHVHQW 9DOXH 139 ± XVLQJ  DV WKH EDVH \HDU IRU GLVFRXQWLQJ DQG
DVWKHSULFHEDVH\HDUDVUHTXHVWHGE\7I1RWKHUZLVHWKHXVXDO7$*SULFH
LQIODWLRQDQGGLVFRXQWLQJUXOHVDSSO\

7DEOH7RWDOSRWHQWLDOYDOXHXSOLIWGXHWR135UDLODFFHVVLELOLW\LPSURYHPHQWV7I1$UHD
5HVLGHQWLDOSURSHUW\
 
135+LJK,QYHVWPHQW


1350HGLXP,QYHVWPHQW
6LQJOH\HDU±LQVWDQWDQHRXV
FKDQJH
ELOOLRQ ELOOLRQ
&XPXODWLYHRYHU\HDUVIURP
RSHQLQJLQ
DWQRPLQDOSULFHV
139


ELOOLRQ
ELOOLRQ


ELOOLRQ
ELOOLRQ

7KHVHUHVXOWVPD\EHFRQVHUYDWLYHLQWKHLUHVWLPDWLRQRISRWHQWLDOXSOLIWVJLYHQWKHILQGLQJV
IURPWKHODWHVW&URVV6HFWLRQDO0RGHOOLQJVLQFHWKH62%&LQSXWVZHUHSURYLGHGZKLFKKDYH
LGHQWLILHG
x DVOLJKWO\KLJKHUUDLODFFHVVLELOLW\SDUDPHWHUFRPSDUHGZLWK
x SRVLWLYH LQFRPHLQWHUDFWLRQZKLFKZRXOG LQFUHDVHXSOLIW LQDUHDVZLWKKLJKHUDYHUDJH
KRXVHKROGLQFRPHVHH7DEOH±0RGHOD
,QSULQFLSOHLWZRXOGEHSRVVLEOHWRFRPSDUHWKHVHWRWDOXSOLIWVZLWKWKHWUDQVSRUWXVHUEHQHILWV
PHDVXUHGLQWKH&%$DQGZLWKWKHIRUHFDVWXVHUEHQHILWV$VWKHPRGHOOLQJWRROVXVHGIRUWKH
LQLWLDO62%&DUHXQGHUJRLQJIXUWKHUGHYHORSPHQWWKHUHVXOWVZHUHQRWFRQVLGHUHGVXIILFLHQWO\
ILQDOLVHGWRVKDUHZLWKWKLVSURMHFWIRUSXEOLFDWLRQ+RZHYHU7I1DQG'I7GRLQWHQGWRPDNH
WKLVFRPSDULVRQLQIXWXUH)RUFRPSOHWHQHVVWKLVFRPSDULVRQZRXOGLGHDOO\LQFOXGHDQHVWLPDWH
RIFRPPHUFLDOSURSHUW\YDOXHXSOLIWZKLFKKDVQRWEHHQ LQFOXGHG LQ WKHDQDO\VLVSUHVHQWHG
KHUH
7KHUHDUHWZRSRLQWVZRUWKHPSKDVLVLQJLQVXPPLQJXSWKHGLVFXVVLRQRQ135
x 7KHUH DUH D QXPEHU RI SRWHQWLDO IXUWKHU HIIHFWV IROORZLQJ WKH LQLWLDO FKDQJH LQ UDLO
DFFHVVLELOLW\SUHPLXPVDWVSHFLILFORFDWLRQVIRUH[DPSOHLI135FKDQJHVWKHVSDWLDO
SDWWHUQRIHPSOR\PHQWRUWKHOHYHORIHPSOR\PHQWLQFLW\FHQWUHVWKLVVKRXOGOHDGWR
IXUWKHUODQGYDOXHJDLQVDQGWKLVSRWHQWLDOO\KDVLPSOLFDWLRQVIRUKRXVLQJDQGVSDWLDO
SODQQLQJ LQFRQMXQFWLRQZLWK135:HRXWOLQHG WKHVHIXUWKHUHIIHFWV LQ6HFWLRQ
DQGKDYHH[SORUHGWKHPXVLQJRQHRWKHUVLPSOHSROLF\WHVWEHORZ
x )XUWKHULPSURYHPHQWVWRWKH/DQG9DOXHPRGHOPD\FKDQJHWKHFRHIILFLHQWVRQ5DLO
$FFHVVLELOLW\ KRZHYHU ZH DUH PRQLWRULQJ WKLV FDUHIXOO\ 7KH PRVW UHFHQW PRGHOOLQJ
ZRUNUHSRUWHGDERYH6HFWLRQKDVQRWFKDQJHGWKHRUGHURIPDJQLWXGHRIWKH
FRHIILFLHQWDQGWKLVVWDELOLW\LVHQFRXUDJLQJ)XUWKHUZKHQDQLQFRPHLQWHUDFWLRQWHUP
LV LQFOXGHG LQ WKH PRGHO ZH ILQG WKDW SURSHUW\ SULFHV DUH PRUH VHQVLWLYH WR 5DLO
$FFHVVLELOLW\LQKLJKHULQFRPHDUHDVDQGWKLVPD\LQFUHDVHWKHXSOLIWRYHUDOOVHH7DEOH

$IXUWKHUSROLF\WHVWZDVFDUULHGRXWVHSDUDWHIURP135WRXQGHUVWDQGWKHLPSDFWRILQFUHDVLQJ
HPSOR\PHQWLQHFRQRPLFFHQWUHV7KLVFRXOGEHGXHWRHJDFKDQJHLQXUEDQSODQQLQJSROLF\
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
WRDOORZLQFUHDVHGGHQVLW\VXEVWDQWLDOUHGHYHORSPHQWRIEURZQILHOGXQGHUXWLOLVHGVLWHVRUDV
DVHFRQGURXQGHIIHFWRIRWKHUSROLFLHVZKLFKPDNHFHQWUDOORFDWLRQVPRUHDWWUDFWLYHVXFKDV
LQYHVWPHQW LQ WKH UDLO QHWZRUN 7KH WHVW PRGHOOHG ZDV D  LQFUHDVH LQ FLW\ FHQWUH
HPSOR\PHQW LQ WZR FHQWUDO /62$V LQ /HHGV 7KLV FRXOG EH H[SHFWHG WR SURGXFH D 
LQFUHDVHLQFLW\FHQWUHUHVLGHQWLDOSURSHUW\YDOXHVDQGXSWRLQWKHDUHDRXWVLGHWKDWWR
DERXWDNPUDGLXVLQ/HHGV7KHUHIRUHLI135FKDQJHVWKHVSDWLDOSDWWHUQRIHPSOR\PHQW
RUWKHOHYHORIHPSOR\PHQWLQFLW\FHQWUHVWKLVVKRXOGOHDGWRIXUWKHUODQGYDOXHJDLQV

,PSOLFDWLRQVIRU3RWHQWLDO/DQG9DOXH&DSWXUH
7KHPHDVXUHGXSOLIWVGXHWR0DQFKHVWHU0HWUROLQNDQGWKHSRWHQWLDOXSOLIWVGXHWR135ZHUH
GLVFXVVHG LQ6HFWLRQVDQG7KLV6HFWLRQFRQVLGHUVRQHSRWHQWLDOXVHRI WKHVHXSOLIW
HVWLPDWHV ZKLFK LV WR LQIRUP FRQVLGHUDWLRQ RI /DQG 9DOXH &DSWXUH /9& DV D WRRO RI
LQIUDVWUXFWXUHIXQGLQJLQWKH1RUWKRI(QJODQG7KLV6HFWLRQLVJHQHUDOLQQDWXUHLQWHQGHGWR
DLGGLVFXVVLRQUDWKHUWKDQWRVXSSRUWVSHFLILFFRQFOXVLRQV
7KHUHKDVEHHQDULVHLQLQWHUHVWLQWKHXVHRI/9&LQWKH8.DQGDFRUUHVSRQGLQJULVHLQLWV
DFWXDO XVH IRU WUDQVSRUW SURMHFWV &URVVUDLO DQG WKH SURSRVHG &URVVUDLO  LQ /RQGRQ DUH
SUREDEO\WKHKLJKHVWSURILOHDSSOLFDWLRQVWRGDWHDOWKRXJKWKHUHDUHRWKHULQWHUHVWLQJH[DPSOHV
HJ%DUNLQJ5LYHUVLGH2YHUJURXQG([WHQVLRQ2SSRUWXQLW\$UHD±DOVRLQ/RQGRQ±DQGWKHUH
LV VRPH UHOHYDQWH[SHULHQFH LQ WKH 1RUWK%HIRUH ORRNLQJDWDSSOLFDWLRQV LW LVZRUWKEULHIO\
LQWURGXFLQJ/9&DQGWKHPHFKDQLVPVDYDLODEOH
7KHQDPHODQGYDOXHFDSWXUHVXJJHVWVDIRFXVRQWKHXQGHUO\LQJODQGUDWKHUWKDQWKHDVVHWV
EXLOWRYHUWKDWODQG±KRPHVFRPPHUFLDOSUHPLVHVHWF,W LVZRUWKQRWLQJWKDWRXUPRGHOV
ILQGDUHODWLRQVKLSZLWKWKHYDOXHRIWKHSURSHUW\DVDZKROH7I/FLWHDUXOHRIWKXPE
WKDW ODQGYDOXHVPDNHXSRQHWKLUGRIKRXVHSULFHV7KH ODWHVWGDWDIURP216VKRZWKDW
VLQFHIRUWKH8.DVDZKROHWKLVSURSRUWLRQKDVEHHQKLJKHUULVLQJIURPLQ
WRLQ7KHUHIRUHDQ\/9&W\SHFKDUJHRQUHVLGHQWLDOSURSHUW\YDOXHLVHTXLYDOHQWWR
DSURSRUWLRQDWHFKDUJHRQODQGYDOXHDIDFWRURI RQDYHUDJH
'DWDWHQGVWREHIRUSURSHUW\WUDQVDFWLRQVUDWKHUWKDQODQGRQO\)XUWKHUPRUHWKHGHYHORSPHQW
VWDWXVRIODQGFDQFKDQJHSDUWLFXODUO\WKURXJK
x SODQQLQJSHUPLVVLRQVWRGHYHORSIRUKRXVLQJRIILFHRULQGXVWULDOXVH±SHUPLVVLRQFDQ
FKDQJHWKHYDOXHRIODQGE\IDFWRUVRIPRUHWKDQRQHKXQGUHGZKLFKSXWVWKHXSOLIWV
IURPWUDQVSRUWLQIUDVWUXFWXUHLQSHUVSHFWLYHVHH7DEOH
x LQWHQVLILFDWLRQRIGHYHORSPHQW±HJE\EXLOGLQJKLJKHURUGHQVHURQWKHDYDLODEOHODQG
DUHD
x SODFHPDNLQJ±ZKHUHLWLVUHFRJQLVHGWKDWKLJKTXDOLW\SODFHVDUHQRWVLPSO\WKHPRVW
LQWHQVLYHO\GHYHORSHGEXWWKRVHZKHUHWKHPDVWHUSODQWKHGHVLJQDQGWKHPL[RIXVHV
LV PRVW EHQHILFLDO LQ D EURDGHU VHQVH (J LQ D GHQVHO\GHYHORSHG XUEDQ DUHD
SURYLVLRQ RI D SDUN FRXOG LQFUHDVH ODQG DQG SURSHUW\ YDOXHV WKH &URVV6HFWLRQDO
5HVLGHQWLDO 0RGHO JDYH DQ LQGLFDWLRQ RI WKH SRWHQWLDO HIIHFW RQ SURSHUW\ YDOXHV ±
6HFWLRQDQG6XPPDU\
 

,QWKHLUODWHVWZRUN6DORQHWDOEURDGHQWKHVFRSHRI/9&WRLQFOXGHDOOW\SHVRIµORFDWLRQYDOXH
FDSWXUH¶DQGLQFOXGHUHVLGHQWVEXVLQHVVHVDQGSURSHUW\RZQHUVLQVFRSH,QHIIHFW WKLV LVZKDWWKH
/9&PHWKRGVLQWKH8.DOUHDG\GR
7I/SFLWLQJ³0D\RURI/RQGRQ'UDIW&KDUJLQJ6FKHGXOHIRUWKH0&,/´
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH/DQGYDOXHDVDRISURSHUW\YDOXHIRUSURSHUWLHVRZQHGE\KRXVHKROGV8.

'DWDVRXUFH2161RWHµDVVHWVRYHUODQG¶LQFOXGHGZHOOLQJVE\YDOXHLQDQGRWKHUEXLOGLQJV
	VWUXFWXUHVRYHUODQG
7KHYDOXHVLQ7DEOHDUHDUHDZLGHHVWLPDWHVSXEOLVKHGE\0+&/*EXWLQHDFKVSHFLILF
ORFDWLRQDODQGYDOXHFRPSRQHQWLVHPEHGGHGLQWKHSULFHVRISURSHUW\WUDQVDFWLRQVHJLQ
WKHGDWDVHWGHYHORSHGIRUWKLVVWXG\,IDGHYHORSHUREWDLQVSHUPLVVLRQDQGWKHQGHYHORSVD
PL[HGXVHGHYHORSPHQWIRUH[DPSOHRQDVLWHZLWKLQZDONLQJGLVWDQFHRIDQHZUDLOVWDWLRQ
WKHQWKHXSOLIWLQODQGYDOXHPD\EHGXHWRDFRPELQDWLRQRIWKHLPSURYHGDFFHVVLELOLW\DQGWKH
SHUPLVVLRQVJUDQWHG7KLVVXEMHFWGHVHUYHV IXUWKHUDQDO\VLV LQ WKHFRQWH[WRIPXOWLVHFWRUDO
DSSUDLVDOV DQG HYDOXDWLRQV LQYROYLQJ ± IRU H[DPSOH ± WUDQVSRUW KRXVLQJ DQG FRPPHUFLDO
SURSHUW\GHYHORSPHQWEXWLVEH\RQGWKHVFRSHRIWKLVFXUUHQWUHVHDUFKSURMHFW
7DEOH/DQGYDOXHVLQVHOHFWHGORFDWLRQVGLIIHUHQWXVHVSHUPLVVLRQJUDQWHGKHFWDUH

'DWDVRXUFH0+&/*
7DEOHJLYHVDQRYHUYLHZRIWKHW\SHVRI/DQG9DOXH&DSWXUHPHFKDQLVPVDYDLODEOHLQWKH
8. LQFOXGLQJ WKH 7I1 DUHD 6RPH RI WKHVH DSSO\ WR H[LVWLQJ SURSHUW\ DQG VRPH WR QHZ
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A?
 ?ŵ
ŝůůŝŽ
ŶĂ
ƚǇĞ
Ăƌ
ĞŶ
Ě
>ĂŶĚ ƐƐĞƚƐŽǀĞƌůĂŶĚ >ĂŶĚsĂůƵĞĂƐĂA?ŽĨWƌŽƉĞƌƚǇsĂůƵĞ
2IILFH 2IILFH
/RFDWLRQ 5HVLGHQWLDO
HGJHRI
&LW\
&HQWUH
RXWRIWRZQ
%XVLQHVV
3DUN ,QGXVWULDO $JULFXOWXUDO
&DUOLVOH     
/HHGV&LW\5HJLRQ    
/HHGVGLVWULFW 
:HVWPLQVWHU  
&HQWUDO/RQGRQ6RXWK 
2XWHU/RQGRQ   
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
GHYHORSPHQWVVRPHUHODWHRQO\WRUHVLGHQWLDOSURSHUW\VRPHRQO\WRFRPPHUFLDOSURSHUW\VHH
WKH7DEOH
:KLOVW WKH QXPEHU RI GLIIHUHQW PHFKDQLVPV LV IDLUO\ ODUJH DQG JURZLQJ WKH SURIHVVLRQDO
FRQVHQVXVLVWKDWWKHVHWRIPHFKDQLVPVDYDLODEOHLQWKH8.LVIODZHGDQGZRXOGEHQHILWIURP
UHIRUPHJ+RXVHRI&RPPRQV0XUSK\7I/6'*
x 3DUWRIWKHSUREOHPLVWKHORZUDWHVRIWD[OHY\WKDWFDQEHDSSOLHGWRH[LVWLQJSURSHUWLHV
HJ
R 6WDPS'XW\/DQG7D[ZRXOGRQO\FDSWXUHRIDXSOLIW RQ
DUHVLGHQWLDOSURSHUW\ZKRVHVWDUWLQJYDOXHZDVHYHQLQ/RQGRQ7I/
IRXQGWKDWRQO\RQDYHUDJHRIDQ\XSOLIWIURPWUDQVSRUWLQYHVWPHQW
FRXOGEHFDSWXUHGWKURXJK6'/7
R &RXQFLO7D[UHFHLSWVDUHYHU\XQUHVSRQVLYHWRSURSHUW\YDOXHVEHFDXVHRIWKH
VWUXFWXUH RI WKH WD[ LWVHOI ZKLFK LV IDLUO\ IODW DQG EHFDXVH SURSHUWLHV DUH
UHYDOXHGLQIUHTXHQWO\ODVWLQDQG
R DQ\ µ&RXQFLO 7D[ /HY\¶ RU 3UHFHSW VXFK DV WKDW XVHG IRU WKH 2O\PSLFV LQ
/RQGRQLVXVXDOO\VPDOODQGLVSROLWLFDOO\VHQVLWLYH
x 7KHUHDUHDOVRJDSVLQWKHWD[EDVHHJ&DSLWDO*DLQV7D[LVLQSULQFLSOHOHYLHGRQ
LQFUHDVHVLQWKHFDSLWDOYDOXHRIDVVHWVLQFOXGLQJSURSHUW\KRZHYHUDSHUVRQ¶VPDLQ
UHVLGHQFHLVH[HPSWIURPWKHWD[
x $QRWKHUDVSHFWRIWKHSUREOHPLVWKHODFNRIORFDOUHWHQWLRQIRUH[DPSOH6'/7UHFHLSWV
DUHFROOHFWHGDQGDOORFDWHGE\FHQWUDOJRYHUQPHQW7KHPRUHUHFHQWGHYHORSPHQWVLQ
/9& DUH SDUWO\ DERXW HQVXULQJ WKDW UHJLRQDO DQG ORFDO DXWKRULWLHV FDQ EHQHILW IURP
LQFUHDVHVLQWKHLURZQHFRQRPLFJURZWKDQGWD[WDNHHJ7,)%XVLQHVV5DWH5HWHQWLRQ
DVDSSOLHGLQWKH&LW\'HDOVLQWKH1RUWKRI(QJODQG
x 7KHWZRPDLQPHFKDQLVPVIRUFDSWXULQJYDOXHIURPGHYHORSPHQWHDFKKDYHLVVXHV
R &RPPXQLW\,QIUDVWUXFWXUH/HY\&,/LVUDWKHULQIOH[LEOHDVLWPXVWEHVHWDWD
IODW UDWHSHUXQLWRIGHYHORSPHQWDQG LVGLIILFXOW WR UHVHWZKHQQHZ WUDQVSRUW
SURMHFWVDUHDSSURYHG±DOWKRXJKIRUPDMRUSURMHFWVOLNH&URVVUDLO	WKLVORQJ
WHUPDSSURDFKDSSHDUHGWRZRUNZLWKDVSHFLDO0D\RUDO&,/EHLQJLQWURGXFHG
IRU&URVVUDLODQGWKHQDPHQGHGIRU&URVVUDLO	VHH7DEOH
R %XVLQHVV5DWH6XSSOHPHQW%56SURYLGHGWKHODUJHVWVKDUHRI/9&IXQGLQJ
IRU&URVVUDLOLWLVH[SHFWHGWRSURGXFHEQRYHUDOOWRZDUGVSURMHFWFRVWV
LQWKHUDQJHEQDQGLQWKLVVHQVHKDVEHHQDVXFFHVVIXODQGHIIHFWLYH
/9&PHFKDQLVP±WKHPDLQFRQFHUQZLWKLWLVLWVLPSDFWRQEXVLQHVVHVWKDWUHO\
RQ SURSHUW\ HJ KLJK VWUHHW UHWDLO ,Q DQ\ FRQWH[W LQFOXGLQJ WKH 1RUWK RI
(QJODQGDQDVVHVVPHQWRILWVLPSDFWZRXOGEHLPSRUWDQWSUHLPSOHPHQWDWLRQ
7KHIXQGLQJSDFNDJHDGRSWHG IRU&URVVUDLOHPHUJHGIURPFRQVXOWDWLRQVZLWK
EXVLQHVVJURXSVDWDQHDUO\VWDJHZKLFKKHOSHGWRXQGHUVWDQGWKHOHYHODQG
SDWWHUQRIFRQWULEXWLRQVZKLFKZRXOGEHDFFHSWDEOH


  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH/DQG9DOXH&DSWXUHPHFKDQLVPVLQXVHLQWKH8.DQGUHOHYDQWFKDUDFWHULVWLFV
/9&PHFKDQLVP &KDUDFWHULVWLFVDQGH[DPSOHV $SSOLFDELOLW\
([LVWLQJ
3URSHUWLHV
1HZ
'HYHORSPHQW
5HVLGHQWLDO
3URSHUW\
&RPPHUFLDO
3URSHUW\
%XVLQHVV5DWH6XSSOHPHQW HJ &URVVUDLO S RQ UDWHDEOH YDOXH RI EXVLQHVV
SUHPLVHV±UHWDLQHGIRU/RQGRQ
9 9  9
7D[ ,QFUHPHQW)LQDQFLQJ 7,)
DQG%XVLQHVV5DWH5HWHQWLRQ
HJ %DWWHUVHD 1RUWKHUQ /LQH ([WHQVLRQ *UHDWHU
0DQFKHVWHU(DUQ%DFN0RGHO1HZFDVWOHDQG*DWHVKHDG
&LW\ 'HDO ± DJUHHG WR DOORFDWH D VKDUH RI LQFUHPHQWDO
UHYHQXHORFDOO\
(QDEOHV ERUURZLQJ DJDLQVW IXWXUH ULQJIHQFHG µWD[
LQFUHPHQW¶VXFKDVEXVLQHVVUDWHVSURSHUW\WD[HV±XVHG
LQWKH86DQG&DQDGDDVZHOODV8.H[DPSOHV
9 9  9
6WDPS'XW\/DQG7D[ /RZ)L[HGUDWHVDFURVV(QJODQGUHYHQXHUHWDLQHGE\+0
7UHDVXU\±SDLGRQSXUFKDVHRISURSHUW\
9 9 9 
&RXQFLO7D[/HY\ /LPLWHG±PXVWEHUDWLILHGE\UHIHUHQGXPLIRYHUDQG
SROLWLFDOO\ VHQVLWLYH ZDV XVHG IRU 2O\PSLFV DQG *UHDWHU
0DQFKHVWHU7UDQVSRUW3DFNDJH
9 9 9 
&RPPXQLW\ ,QIUDVWUXFWXUH/HY\
&,/
2QO\DSSOLHVWRGHYHORSPHQWVDQ\VHFWRUDQ\ZKHUHZLWKLQ
GHVLJQDWHG DUHD (J &URVVUDLO 	 OHYLHG DW GLIIHUHQW
UDWHVE\/RQGRQ%RURXJK
 9 9 9
6HFWLRQSD\PHQWV 1HJRWLDEOHEHWZHHQDXWKRULWLHVDQGGHYHORSHUV±IOH[LEOH
XVXDOO\XVHGIRUPDMRUSURMHFWVDQGVSHFLILFVLWHVHJXVHG
E\0LOWRQ.H\QHVWRVHWXSDJHQHUDO6WUDWHJLF/DQGDQG
,QIUDVWUXFWXUH &RQWUDFW GHYHORSHUV SD\  SHU
UHVLGHQWLDO GZHOOLQJ DQG  SHU KHFWDUH RI
FRPPHUFLDOODQGGHYHORSHG
 9 9 9
6RXUFHV+RXVHRI&RPPRQV0XUSK\7I/6'*
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH0D\RUDO&,/UDWHVXVHGWRIXQG&URVVUDLO
=RQH %RURXJKV SHUVTP
0&,/
$SU±
0DU
&URVVUDLO
0&,/
$SU
&URVVUDLO	
&HQWUDO /RQGRQ
	,VOHRI'RJV±
RIILFHUHWDLOKRWHO
RQO\
  RIILFH
UHWDLO
KRWHO
 &DPGHQ&LW\RI/RQGRQ&LW\RI:HVWPLQVWHU
+DPPHUVPLWK DQG )XOKDP ,VOLQJWRQ
.HQVLQJWRQ DQG &KHOVHD 5LFKPRQGXSRQ
7KDPHV:DQGVZRUWK
 
 %DUQHW %UHQW %URPOH\ (DOLQJ *UHHQZLFK
+DFNQH\ +DULQJH\ +DUURZ +LOOLQJGRQ
+RXQVORZ.LQJVWRQXSRQ7KDPHV/DPEHWK
/HZLVKDP 0HUWRQ 5HGEULGJH 6RXWKZDUN
7RZHU+DPOHWV
LQ0&,/:DOWKDP)RUHVW/RQGRQ/HJDF\
'HYHORSPHQW &RUSRUDWLRQ //'& 2OG 2DN
DQG 3DUN 5R\DO 'HYHORSPHQW &RUSRUDWLRQ
23'&
(?*UHHQZLFK
 
 %DUNLQJ DQG 'DJHQKDP %H[OH\ &UR\GRQ
(QILHOG+DYHULQJ1HZKDP6XWWRQ:DOWKDP
)RUHVW
LQ0&,/*UHHQZLFK
(?:DOWKDP)RUHVW
 
6RXUFHEDVHGRQ7I/D7KHKLJKUDWHVIRU&HQWUDO/RQGRQDQG,VOHRI'RJVZHUHIRUPHUO\SDUWRISODQQLQJ
REOLJDWLRQV6HFWLRQXQGHU0&,/
%RWKLQWKH8.DQGLQWHUQDWLRQDOO\LPSRUWDQWLVVXHVZLWKODQGYDOXHFDSWXUHDUHKRUL]RQWDODQG
YHUWLFDOHTXLW\±WKHVHDUHLPSRUWDQWQRWRQO\IURPDGLVWULEXWLRQDORUZHOIDUHSHUVSHFWLYHVHH
WKH IROORZLQJ WZR 6HFWLRQV EXW LQ GHYHORSLQJ DQ DFFHSWDEOH /9& VWUDWHJ\ ZKLFK FDQ EH
LPSOHPHQWHGHJ0XOOH\
+RUL]RQWDOHTXLW\UHIHUVWRWKHVSDWLDOYDULDWLRQLQSD\PHQWFRPSDUHGZLWKWKHVSDWLDOYDULDWLRQ
LQEHQHILWV±LQFOXGLQJODQGYDOXHXSOLIW7KLVUHSRUWIRXQGWKDWIRU135IRUH[DPSOHWKHUHLVD
VPDOOSRWHQWLDOXSOLIWDFURVVDZLGHDUHDDQGDODUJHUSRWHQWLDOXSOLIWPRUHFRQFHQWUDWHGLQWKH
ORFDODUHDVZKLFKJDLQWKHPRVWDFFHVVLELOLW\ )LJXUH7KHUHDUHPDUNHGGLIIHUHQFHV LQ
XSOLIWDW2$OHYHODQG/62$OHYHOFORVHWRWKHVWDWLRQVZKHUHFRQQHFWLYLW\ZLOOLQFUHDVHDQG
DUHDVZKLFKDUHYHU\ZHOOFRQQHFWHG WR WKRVHVWDWLRQVE\KLJK IUHTXHQF\EXVVHUYLFHV IRU
H[DPSOH7KLVFUHDWHVDFKDOOHQJHIRUWKHGHVLJQRI/9&KRZWRVKDUHWKHJDLQVRIXSOLIWLQD
ZD\ZKLFKFDSWXUHVVLJQLILFDQWUHYHQXHIRUWKHDXWKRULW\ZKLOVWUHFRJQLVLQJWKDWVRPHSURSHUW\
RZQHUVVWDQGWRJDLQVLJQLILFDQWO\PRUHWKDQRWKHUV"
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
7KHSUDFWLFDOVROXWLRQLQWKHFDVHRI&URVVUDLOKDVEHHQWRDSSO\&,/DQG%56DFURVVDZLGH
DUHDDWDORZOHYHO±DQGWKHQVHSDUDWHO\QHJRWLDWHGHYHORSHUFRQWULEXWLRQV6IRUVSHFLILF
ODUJHGHYHORSPHQWVLWHVDWRUQHDUVWDWLRQV)RUWKHµZLGHDUHD¶SDUWRIWKLV7I/UHSRUWV
WKDWWKH0D\RUDO&,/IRU&URVVUDLOHTXDWHVWRWRRIWKHSULFHRIDQDYHUDJHKRXVH
DFURVVGLIIHUHQWDUHDVRI/RQGRQ7KHUHLVVRPHGLIIHUHQWLDWLRQRI&,/E\DUHD±VHH7DEOH
7KLVNLQGRIVSDWLDOGLIIHUHQWLDWLRQFRXOGEHFRQVLGHUHGLQWKH1RUWK7KHUHLVDSUHFHGHQWIRU
DJUHHPHQWDPRQJDXWKRULWLHVRYHU/9&W\SHPHFKDQLVPVDQGWKHDOORFDWLRQRIUHYHQXHVIURP
WKHP LQ WKHIRUPRI WKH*UHDWHU0DQFKHVWHU(DUQ%DFNPRGHO IRUH[DPSOHDQG WKHRWKHU
1RUWKHUQ&LW\'HDOV6'*
,QWKHFDVHRI&URVVUDLOWKH6HFWLRQGHYHORSHUFRQWULEXWLRQVUHODWHSDUWLFXODUO\WR&DQDU\
:KDUI*URXS PDW WKH&URVVUDLO&DQDU\:KDUIVWDWLRQ%HUNHOH\*URXSDW:RROZLFK
VWDWLRQDQGRWKHUGHYHORSPHQWVZLWKLQWKHµFRQWULEXWLRQDUHDV¶GHILQHGDWWKHRXWVHWLQFOXGLQJ
&HQWUDO/RQGRQ WKH ,VOHRI'RJVDQGNP UDGLLDURXQGFHUWDLQ VWDWLRQV± WKHVHZHUH ODWHU
DPDOJDPDWHG LQWR WKH 0&,/ FKDUJHV VKRZQ LQ 7DEOH  2YHUDOO WKH RULJLQDO IXQGLQJ
SDFNDJH IRU &URVVUDLO ZDV DV VKRZQ LQ 7DEOH  7KH DQQXDO VWUHDP RI %56 SD\PHQWV
aPSDKDVEHHQXVHG WRDOORZ*/$ WRERUURZaEQ WR ILQDQFH WKHFRQVWUXFWLRQ
SKDVH
7DEOH2YHUDOO&URVVUDLOIXQGLQJSDFNDJH

6RXUFHV%XFN7I/
,QWKHFDVHRIWKH/RQGRQ2YHUJURXQG([WHQVLRQWR%DUNLQJ5LYHUVLGH±DUHJHQHUDWLRQDUHD
ZLWKSHUPLVVLRQIRUQHZKRPHVDVFKRROKHDOWKFDUHIDFLOLWLHVDQGDGLVWULFWFHQWUHZLWK
FRPPHUFLDO DQG OHLVXUH IDFLOLWLHV ±  RI WKH SURMHFW FRVW ZLOO EH SDLG E\ GHYHORSHU
FRQWULEXWLRQVPRIPDQGWKHUHPDLQGHUZLOOEHSDLGODUJHO\E\7I/¶V*URZWK)XQG
ZKLFK LV WDUJHWHGDWXQORFNLQJKRXVLQJDQGHPSOR\PHQWJURZWK 7I/E7KH µDQFKRU¶
GHYHORSHULV%DUNLQJ5LYHUVLGH/WGDMRLQWYHQWXUHEHWZHHQWKH*/$DQG/RQGRQDQG
4XDGUDQW1HZ+RPHV$VVXFKWKHSULYDWHVHFWRUGHYHORSHUFRQWULEXWLRQLV7KLV
LVDFDVHZKHUHODQGKDVEHHQDVVHPEOHGDQGWKHVKDUHRIFRVWVDQGUHZDUGVEHWZHHQWKH
GHYHORSHUDQGWKHSXEOLFDXWKRULWLHVKDVEHHQFDUHIXOO\QHJRWLDWHGEDVHGRQDSUHGLFWLRQRI
WKHOLNHO\XSOLIWDQGWKHLPSOLFDWLRQVIRUVDOHSULFHVDQGGHYHORSPHQWSURILWDELOLW\
/RFDWLRQVOLNH.LQJV&URVV6W3DQFUDVDQGWKHSODQQHG+6VWDWLRQVLQWKHODUJHUQRUWKHUQ
FLWLHVDUHOLNHO\WRJHQHUDWHODUJHXSOLIWVEHFDXVHWKH\FRQFHQWUDWHWKHIORZRIODUJHQXPEHUV
0D\RURI/RQGRQ7I/	*/$XQGHUZULWWHQ
7UDQVSRUWIRU/RQGRQ7I/ EQ
&URVVUDLO%XVLQHVV5DWH6XSSOHPHQW EQ
0D\RUDO&RPPXQLW\,QIUDVWUXFWXUH/HY\&,/ EQ
'HYHORSHU&RQWULEXWLRQV6 EQ
2YHUVLWH'HYHORSPHQW2SSRUWXQLWLHV EQ
6XE727$/ EQ
'I7XQGHUZULWWHQ
8.*RYHUQPHQW*UDQW EQ
&LW\RI/RQGRQFRQWULEXWLRQ EQ
+HDWKURZ$LUSRUW/WGFRQWULEXWLRQ EQ
2WKHU EQ
6XE727$/ EQ
1HWZRUN5DLOIXQGHGZRUNVUHFRXSHGWKURXJK7$& EQ
727$/ EQ
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
RISHRSOHLQFOXGLQJµKLJKYDOXHLQFRPH¶XVHUVWKURXJKWKHVHORFDWLRQVDQGPDNHGHYHORSPHQW
QHDUE\YHU\DWWUDFWLYH7KH\DOVRFRQWDLQW\SLFDOO\LPSURYHPHQWVWRSODFHTXDOLW\XUEDQUHDOP
DQGFRQQHFWLQJVHUYLFHVDVZHOOVWUHQJWKHQLQJ WKHXSOLIW7KHVH ORFDWLRQV UHTXLUHDQGDUH
UHFHLYLQJVSHFLDODVVHVVPHQWDQGSODQQLQJ0DVWHUSODQQLQJRI UHVLGHQWLDODQGFRPPHUFLDO
GHYHORSPHQWLVSDUWRIWKHRQJRLQJDFWLYLW\DQGDVWKLVUHSRUWKDVIRXQGSODQQLQJIRUFOXVWHUV
RIEXVLQHVVDQGHPSOR\PHQWLQWKHFLW\LVSRWHQWLDOO\DVRXUFHRIIXUWKHUXSOLIW6HFWLRQ
)LQDOO\LWLVZRUWKFRQVLGHULQJZKHWKHUVPDOOHUDUHDVFRXOGEHLGHQWLILHGIRUGLIIHUHQWLDWHG/9&
UDWHVEHDULQJLQPLQGWKHVWUHQJWKRIWKHORFDOLVHGHIIHFWVLGHQWLILHGE\WKHFURVVVHFWLRQDODQG
TXDVLH[SHULPHQWDOPRGHOVDW2$DQG/62$OHYHODQGLQPFDWFKPHQWV
DURXQGQHZVWDWLRQV7KHPRGHOVSURYLGHDQHYLGHQFHEDVHIRUDORFDOLVHGUDLODFFHVVLELOLW\
SUHPLXPLQ WKHKRXVLQJPDUNHWDQGDOVR LQ WKHFRPPHUFLDOSURSHUW\PDUNHW7KH0HWUROLQN
FDVHVWXG\ZRXOGVXJJHVWFDXWLRQEHFDXVHLQWKHFDVHRIWKH5RFKGDOH/LQHSDUWLFXODUO\WKHUH
LVOLWWOHHYLGHQFHRIVLJQLILFDQWXSOLIWVL[\HDUVDIWHURSHQLQJZKLFKKLJKOLJKWVWKHUROHRIORFDO
PDUNHWFRQGLWLRQVDWOHDVWLQWKHVKRUWWHUP±XQWLOUHJLRQDOJURZWKOHDGVGHPDQGWRULVHLQWKLV
FRUULGRU,IDPRUHORFDOO\GLIIHUHQWLDWHG/9&PRGHOZDVDGRSWHGLWZRXOGQHHGWREHGHVLJQHG
WREHUHVSRQVLYHWRVXFKORFDOFRQGLWLRQV
7DEOHVKRZHGWKHVL]HRIWKHXSOLIWSRWHQWLDOIURP135LQWKHUHVLGHQWLDOPDUNHWEDVHGRQ
WKHHDUO\FURVVVHFWLRQDOPRGHO0RGHO,WLVQRWSRVVLEOHDWWKLVVWDJHWRGHWHUPLQHDQLGHDO
/9&PRGHOIRU135RUWRSUHGLFWZLWKFRQILGHQFHZKDWSURSRUWLRQRIWKHSRWHQWLDOYDOXHPD\
EHFDSWXUHGKRZHYHU&URVVUDLOSURYLGHVDXVHIXOEHQFKPDUN7I/IRXQGWKDWDSSO\LQJ/9&
PHFKDQLVPVWR&URVVUDLOZLOOUHVXOW LQ LWFDSWXULQJDERXWRIWKHWRWDOSRWHQWLDOXSOLIW
7I/+RZHYHUXSWRLVSRVVLEOHLIPRUHDPELWLRXVPHFKDQLVPVDGGUHVVLQJ
H[LVWLQJSURSHUWLHVLQSDUWLFXODUDUHGHYHORSHGDQGXVHG±WKHVHDUHQRWDYDLODEOHRIIWKHVKHOI
DQGUHTXLUHZRUNZLWK*RYHUQPHQWWRPDNHWKHPDYDLODEOH

'LVWULEXWLRQDO,PSDFWV
7KH DQDO\VLV XQGHUWDNHQ VR IDU DOORZV XV WR H[WUDFW VRPH SUHOLPLQDU\ UHVXOWV RQ WKH
GLVWULEXWLRQDOHIIHFWRIWKHSURSHUW\YDOXHXSOLIWIURPFKDQJHVWRWKHQHWZRUN7KHVHUHVXOWVDUH
EDVHGSXUHO\RQWKHUDLODFFHVVLELOLW\HIIHFW±LQFOXGLQJLQFRPHLQWHUDFWLRQZLWKRXWDQ\RIWKH
IXUWKHUHIIHFWVVKRZQLQ)LJXUH)LJXUHUHSRUWVWKHHVWLPDWHGDYHUDJHXSOLIWE\LQFRPH
GHFLOHEDVHGRQDQ/62$OHYHODQDO\VLV'HFLOHLVPLVVLQJEHFDXVHVRPHRIWKHGDWDLQ
WKLVGHFLOHUHTXLUHVIXUWKHUFOHDQLQJWREHXVHGIRUWKLVW\SHRIDQDO\VLVWKHRWKHUGHFLOHVDUH
EHOLHYHGWREHXQDIIHFWHG7KHUHVXOWVVXJJHVWWKDWKLJKHULQFRPHKRXVHKROGVZLOOEHDIIHFWHG
PRUHVWURQJO\E\WKHSURSHUW\YDOXHXSOLIWHIIHFWVRIDSURMHFWWRLPSURYHH[LVWLQJUDLOVHUYLFHV
 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH3RWHQWLDOSURSHUW\YDOXHXSOLIWE\DYHUDJHLQFRPHGHFLOH/62$OHYHO

1RWHWKGHFLOHRPLWWHGGXHWRGDWDLVVXHV
)LJXUH  SURYLGHV D PDS RI WKH SUHGLFWHG SURSHUW\ YDOXH XSOLIW ZLWK KRXVHKROG LQFRPHV
PDUNHGIRUDVHOHFWHGXUEDQDUHD/HHGV7KLVKLJKOLJKWVKRZXSOLIWPD\H[WHQGWRKLJKHU
LQFRPH DUHDV HYHQ VRPH GLVWDQFH DZD\ IURP WKH UDLO VWDWLRQV ZLWK LPSURYHG FRQQHFWLYLW\
ZKLOVWWKH/62$VFORVHVWWRWKHVWDWLRQVWHQGWRH[SHULHQFHXSOLIWHYHQZKHUHLQFRPHLVORZHU
6LQFHZHDOVRKDYHWHQXUHGDWDDW/62$OHYHOLWLVSRVVLEOHWRLQIHUKRZWKHSURSHUW\YDOXH
XSOLIWDIIHFWVDUHDVZLWKPRUHRUIHZHUUHQWHUV)LJXUHVKRZVWKDWLQWKH&LW\&HQWUHDQG
GHQVHUVXEXUEVQHDUWKH8QLYHUVLWLHVWKHUHDUHODUJHUXSOLIWVDVVRFLDWHGZLWKKLJKVKDUHVRI
UHQWLQJ,QWKHRXWHUVXEXUEVXSOLIWVDSSHDUWRLPSDFWRQDODUJHUVKDUHRIRZQHURFFXSLHUV
,QFRPELQDWLRQWKHVHUHVXOWVPDNHLWSRVVLEOHWR LQIHUWKHSDWWHUQRI LPSDFWRQRZQHUVDQG
UHQWHUVDWGLIIHUHQWLQFRPHOHYHOVIRUZKRPWKHZHOIDUHLPSDFWRIWKHFKDQJHLQSURSHUW\YDOXHV
ZLOOGLIIHU2ZQHURFFXSLHUV ODQGORUGVDQGUHQWHUVZLOOH[SHULHQFHWKHVHLPSDFWVLQGLIIHUHQW
ZD\VWKHUHDUHZHDOWKDQGLQFRPHHIIHFWVWREHDFFRXQWHGIRU([LVWLQJRZQHUVILUVWWLPH
EX\HUVDQGGRZQVL]HUVZLOODOVRH[SHULHQFHWKHLPSDFWGLIIHUHQWO\
$QDJHEUHDNGRZQRIWKHLPSDFWLVDOVRSRVVLEOH±)LJXUHSURYLGHVDQH[DPSOHIRUWKH
VDPH/HHGV&HQWUH1RUWK:HVWDUHDFRYHUHGE\WKHLQFRPHDQGWHQXUHPDSV7KHUHLVDEDU
RQWKHPDSIRUHDFK/62$DQGWKHEODFNSDUWRIWKLVEDULQGLFDWHVWKHDYHUDJHDJHLQWKLV
/62$DVDSURSRUWLRQRIWKHKLJKHVWLQ/HHGVGLVWULFWDVDZKROH$QREVHUYDWLRQLVWKDWWKH
PRVWXSOLIWHGDUHDVDUHQHLWKHUXQLIRUPO\ROGHUQRUXQLIRUPO\\RXQJHUWKDQWKHUHVWRIWKHFLW\
±WKHUH LVPL[HGSDWWHUQRI LPSDFWE\DJH,QWKH1RUWK:HVWHUQVXEXUEVDURXQG+RUVIRUWK
VWDWLRQWKHLPSDFWHGSRSXODWLRQLVQRWDEO\DERYHDYHUDJHDJHZKLOHLQWKH&LW\&HQWUHDQG
DURXQG%XUOH\3DUNVWDWLRQWKHLPSDFWHGSRSXODWLRQDSSHDUVUHODWLYHO\\RXQJ7KHDUHDDURXQG
%UDPOH\VWDWLRQLOOXVWUDWHVKRZWZR/62$VERWKFORVHWRDQH[LVWLQJVWDWLRQFDQKDYHHQWLUHO\
GLIIHUHQWSRSXODWLRQDJHFKDUDFWHULVWLFV

  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH3DWWHUQRISRWHQWLDOSURSHUW\YDOXHXSOLIWE\LQFRPHDW/62$OHYHO/HHGV

  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH3DWWHUQRISURSHUW\YDOXHXSOLIWE\WHQXUHVKDUHRIRZQHGUHQWHG/HHGV

  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
)LJXUH3DWWHUQRISURSHUW\YDOXHXSOLIWE\DYHUDJHDJHLQ/62$/HHGV

  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
,QFRQFOXVLRQLWLVUHFRPPHQGHGWKDWIXWXUHUHVHDUFKRQWKHGLVWULEXWLRQDOLPSDFWVRIWUDQVSRUW
SURMHFWV	SROLFLHVPDNHXVHRI WKLVNLQGRIGHWDLOHGVSDWLDOGDWDRQ LPSDFWDQGSRSXODWLRQ
FKDUDFWHULVWLFV WR XQGHUVWDQG ZKR ZLOO EHQHILW DQG ZKR LI DQ\RQH ZLOO ORVH IURP WKH
LQWHUYHQWLRQDQGWKHGLVWULEXWLRQRIWKHEHQHILWVDQGDQ\ORVVHVDFURVVLQFRPHJURXSVDJH
JURXSVDQGRWKHUUHOHYDQWSRSXODWLRQFKDUDFWHULVWLFV,WLVZRUWKQRWLQJWKDWWKHWRWDOLPSDFWRI
DSURMHFWOLNH1RUWKHUQ3RZHUKRXVH5DLOZLOOGHSHQGRQWKHIXOOVHWRIHIIHFWVWKDWIORZIURPWKH
SURMHFWQRWRQO\WKHVHKRXVHSULFHDQGUHQWDO LPSDFWV±HJPRYHPHQWWRPRUHSURGXFWLYH
MREVDFURVVWKHUHJLRQDOHFRQRP\GHYHORSPHQWDURXQGUDLO µKXEV¶FKDQJHVLQ ODERXUIRUFH
SDUWLFLSDWLRQDQGSDUWLFLSDWLRQLQWUDLQLQJ,WZLOODOVRGHSHQGRQDQ\DFFRPSDQ\LQJPHDVXUHV
WKDWIRUPSDUWRIWKHSROLF\SDFNDJHZKLFKFRXOGLQFOXGHFKDQJHVLQVSDWLDOSODQQLQJDURXQG
UDLOµKXEV¶DQG±LQWKHHYHQWWKDWDQ\/DQG9DOXH&DSWXUHPHFKDQLVPVDUHXVHG±WKHGHWDLOV
RIKRZWKRVHLPSDFWRQRZQHURFFXSLHUVSULYDWHDQGVRFLDOUHQWHUVLQYHVWRUVDQGEXVLQHVVHV
IRUH[DPSOH7KHUHZLOODOPRVWDOZD\VEHDUHDVWKDWDUHORFDWHGDZD\IURPDSDUWLFXODUSURMHFW
DQGRUEHQHILWOHVVGLVWULEXWLRQDODQDO\VLVRIWKHDUHDZLGHVWUDWHJ\LVDQDWXUDOFRXQWHUSDUWRI
SURMHFWOHYHODQDO\VLV

,QWHJUDWLRQZLWKDSSUDLVDO
)LQDOO\ PDMRU WUDQVSRUW SURMHFWV LQ (QJODQG DUH UHTXLUHG WR KDYH D %XVLQHVV &DVH SUH
LPSOHPHQWDWLRQ $W WKH KHDUW RI WKH %XVLQHVV &DVH LV DQ (FRQRPLF &DVH ZKLFK LV DQ
DVVHVVPHQWRIWKHZHOIDUHZHOOEHLQJLPSOLFDWLRQVRIWKHSURMHFWDORQJVLGHD6WUDWHJLF&DVH
DQGD)LQDQFLDO&DVH±ZKLFKWRJHWKHUIRUPWKUHHSDUWVRIWKHµ)LYH&DVH%XVLQHVV&DVH¶'I7
7KHUROHRIWKH%XVLQHVV&DVHLVWRHQVXUHWKDWGHFLVLRQPDNHUVDUHZHOOLQIRUPHG
DERXWWKHFRQVHTXHQFHVRIWKHSURSRVHGSURMHFWDQGDQ\DOWHUQDWLYHRSWLRQVZLWKLQRUDURXQG
LW 7KLV HYLGHQFHEDVHG DSSURDFK KDV VWRRG WKH WUDQVSRUW VHFWRU LQ JRRG VWHDG LQ 3XEOLF
6SHQGLQJ5RXQGVDQGLVSDUWRIWKHFXUUHQWSUDFWLFHLQWKLVVHFWRULQWHUQDWLRQDOO\QRWRQO\LQ
WKH8.
7DEOHVXPPDULVHVWKLVVWXG\¶VILQGLQJVRQKRZDSSUDLVDOPD\QHHGWRHYROYHLQIXWXUHLQ
RUGHU WR LQWHJUDWH HYLGHQFH DERXW ODQG YDOXH FKDQJH ZLWKLQ WKH7UDQVSRUW %XVLQHVV &DVH
,PSOHPHQWDWLRQ ZRXOG EH VXEMHFW WR IXUWKHU PHWKRGRORJLFDO GHYHORSPHQW 7KH PDLQ SRLQWV
UHODWHWR
x WKHQHHGWRUHSUHVHQWERWKJDLQVDQGORVVHVWRGLIIHUHQWJURXSVLQWKHDSSUDLVDO±WKLV
LVJRRGSUDFWLFH DQ\ZD\DQG LV UHLQIRUFHG LQ'I7¶V UHFHQWJXLGDQFHRQ LQYHVWPHQW
VWUDWHJ\'I7D
x WKH QHHG WR VHH WUDQVSRUW SROLF\ WRJHWKHU ZLWK KRXVLQJ DQG HFRQRPLF GHYHORSPHQW
SROLF\QRWLQLVRODWLRQIURPLWDJDLQWKLVLVLQOLQHZLWK'I7¶VVWDQFHRQVWUDWHJ\±'I7
D
x WKHSRWHQWLDOUROHRIODQGYDOXHFDSWXUH/9&DQG
x WKHLVVXHVWKDWH[LVWLQPHDVXULQJWKHZHOIDUHFKDQJHVWRSHRSOHLQWKHVWXG\DUHD
 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
7DEOH7KHUROHVRIODQGYDOXHFKDQJHLQWKH7UDQVSRUW%XVLQHVV&DVH
 7\SHRIDQDO\VLV ,PSOLFDWLRQVIURPWKHVWXG\
(FRQRPLF&DVH :HOIDUHHFRQRPLFV
6RFLDO&%$
139 39%39&

x:KREHQHILWVZKRORVHV
x'HSHQGHQWGHYHORSPHQW
x:LGHUODERXU	SURGXFWLYLW\LPSDFWV
x/9&FRQWULEXWHVWRĻ&
)LQDQFLDO&DVH )LQDQFLDOIORZV
)XQGLQJDQG
ILQDQFLQJ
DUUDQJHPHQWV
)LQDQFLDO
VXVWDLQDELOLW\FKHFN
x/9&FRQWULEXWLRQWR&RVWV
x%RUURZLQJDJDLQVWIXWXUH/9&
6WUDWHJLF&DVH 3ROLF\ILW
2EMHFWLYH
DFKLHYHPHQW
x3ROLFLHVUHODWLQJWRKRXVLQJDIIRUGDELOLW\
x3ROLFLHVUHODWLQJWRODQGXVHDQG
HFRQRPLFGHYHORSPHQW
&%$ &RVW%HQHILW$QDO\VLV139 1HW3UHVHQW9DOXH39% 3UHVHQW9DOXHRI%HQHILWV39& 3UHVHQW
9DOXHRI&RVWV
:KHQODQGYDOXHVFKDQJHHJDVDUHVXOWRIDWUDQVSRUWLQYHVWPHQWLWLVH[SHFWHGWKDWWKHUH
ZLOOEHERWKEHQHILWVDQGGLVEHQHILWVDVVKRZQLQ7DEOH7KHILQDOLQFLGHQFHRIEHQHILWVDQG
GLVEHQHILWV ZLOO GHSHQG RQ WKH LQWHUSOD\ RI WKH HIIHFWV LQ )LJXUH  LQYROYLQJ KRXVHKROGV
EXVLQHVVHVWKHODQGDQGSURSHUW\PDUNHWVDQGWKHODERXUPDUNHW$EHWWHUXQGHUVWDQGLQJRI
WKHVHLQWHUDFWLRQVEHWZHHQPDUNHWVLVQHHGHG
 
  
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7DEOH,QLWLDOEHQHILWVDQGGLVEHQHILWVRIODQGYDOXHFKDQJH
,PSDFWJURXS ,PSDFW 3RWHQWLDOPDJQLWXGH
1RUWKHUQFRQWH[W
2ZQHURFFXSLHUUHVLGHQWV 1HDU WR WKH QHZ IDFLOLW\ ODQG YDOXH
XSOLIW
x FDSLWDOYDOXHJDLQZLQGIDOO 
x SRWHQWLDO &RXQFLO 7D[ DQG
LQVXUDQFHFRVWLQFUHDVHV í
0RGHUDWH FURVVVHFWLRQDO DQG
TXDVLH[SHULPHQWDOPRGHOVSRLQW
WRDSSUR[ UDQJH WR IRU
LQWHUYHQWLRQVFRQVLGHUHG
'LVWDQW IURP WKH QHZ IDFLOLW\ ODQG
YDOXHFKDQJHRIXQGHWHUPLQHGVLJQ
6PDOOHIIHFWVSUHDGRYHUDZLGH
DUHD
5HQWLQJUHVLGHQWV 1HDUWRWKHQHZIDFLOLW\
x UHQWĹ í
x SRWHQWLDO &RXQFLO 7D[ DQG
LQVXUDQFHFRVWLQFUHDVHV
5HODWHGWRSURSHUW\YDOXHXSOLIW
,QYHVWRUV UHVLGHQWLDO DQG
FRPPHUFLDO
1HDU WR WKH QHZ IDFLOLW\ ODQG YDOXH
XSOLIW
x FDSLWDOYDOXHJDLQZLQGIDOO 
x UHQWDOLQFRPHĹ 
0RGHUDWH FURVVVHFWLRQDO DQG
TXDVLH[SHULPHQWDOPRGHOVSRLQW
WRDSSUR[ UDQJH WR IRU
LQWHUYHQWLRQVFRQVLGHUHG
)XWXUHPRYHUVLQ x SULFHV UHQWV 6'/7 RQ SXUFKDVH
DQG LQVXUDQFH FRVWV LQFUHDVHG
LQFUHDVHGFRVWRIOLYLQJ í
5HODWHGWRSURSHUW\YDOXHXSOLIW
%XVLQHVVRFFXSLHUV x UHQWĹ í
x FDSLWDOJDLQLIRZQHUV 
x 11'5	LQVXUDQFHFRVWV í
0DJQLWXGH XQFHUWDLQ VRPH
HYLGHQFH RI UDLO DFFHVVLELOLW\
SUHPLXPDSSUR[XSOLIWPD\
H[FHHGWKLVORFDOO\
/RFDO$XWKRULW\ 3RWHQWLDOĹLQ&RXQFLO7D[DQG11'5
UHYHQXHQHWDFURVVDUHDV 
7RWDO OLPLWHG E\ LQIUHTXHQW
UHYDOXDWLRQVDQGORZUDWHDQG
E\ORVVRISRROHGSDUWRI11'5
&HQWUDO*RYHUQPHQW 3RWHQWLDOĹ6'/7DQG&*7UHYHQXH
QHWDFURVVDUHDV 

7RWDO OLPLWHG E\ DSSOLFDELOLW\ WR
PRYHUVVHOOHUV EXW QRW WR DOO
H[LVWLQJ SURSHUW\ DQG E\ ORZ 
UDWHDQGH[HPSWLRQV
6'/7 6WDPS'XW\/DQG7D[11'5±1DWLRQDO1RQ'RPHVWLF5DWHVUHYHQXHVVKDUHGORFDOO\SRROHG
QDWLRQDOO\&*7 &DSLWDO*DLQV7D[
7KHZHOOEHLQJLPSDFWRIWKHVHFKDQJHVIRUUHVLGHQWVZLOOGHSHQGRQWKHLUPDJQLWXGHDQGWKH
FLUFXPVWDQFHVRIWKHSHRSOHLPSDFWHGLQFOXGLQJWKHLUKRXVHKROGLQFRPH+07UHDVXU\
RXWOLQHV FXUUHQW RIILFLDO WKLQNLQJ RQ GLVWULEXWLRQDO ZHLJKWLQJ 7DEOH (6 KLJKOLJKWV WKH
SRWHQWLDO FRPSOH[LW\ RI WKHVH FDOFXODWLRQV 5HORFDWLRQ RI KRXVHKROGV WULJJHUHG E\ WKHVH
FKDQJHV PLJKW LPSO\ VRPH IXUWKHU ORVVHV IURP WKH GLVORFDWLRQ RI DQ XQGHVLUHG PRYH ±
SRWHQWLDOO\WRDOHVVZHOOFRQQHFWHGORFDWLRQ
,QWKHFDVHRIGHSHQGHQWGHYHORSPHQWZKHUHWUDQVSRUW LPSURYHPHQWVXQORFNGHYHORSPHQW
RQDSDUWLFXODUVLWHRUVLWHVWKHQHWYDOXHRIWKHDGGLWLRQDOGHYHORSPHQWPD\EHFRXQWHGDVD
PHDVXUHRIEHQHILWXQGHUFHUWDLQFRQGLWLRQV7$*8QLW$'I7'I7E+RZHYHU
GXHWRWKHXQFHUWDLQW\VXUURXQGLQJVXFKHVWLPDWHVWKHVHPD\RQO\EHLQFOXGHGDVµLQGLFDWLYH
PRQHWLVHG LPSDFWV¶ ZKLFK DUH QRW VKRZQ WR WKH GHFLVLRQ PDNHU DV SDUW RI WKH µ,QLWLDO
%HQHILW&RVW 5DWLR %&5¶ RU WKH µ$GMXVWHG %&5¶ ,QVWHDG WKH\ VKRXOG EH SUHVHQWHG DV
  
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VHSDUDWHLQIRUPDWLRQ1HYHUWKHOHVVWKHGHSHQGHQWGHYHORSPHQWLQGXFHGLQYHVWPHQWFDVH
SRLQWV WRZDUGV WKH LPSRUWDQW UROHRI GHYHORSPHQWDVDERWKDPDUNHW UHVSRQVHDQGSROLF\
UHVSRQVHWRULVLQJDFFHVVLELOLW\SUHPLXPVZKHQWUDQVSRUWLQYHVWPHQWRFFXUV
6HHQ DW D UHJLRQDO OHYHO GHSHQGHQW GHYHORSPHQW UHSUHVHQWV WKH UHOD[DWLRQ RI WKH VXSSO\
FRQVWUDLQW RQ KRXVLQJ LQ SDUWLFXODU DQG DOVR FRPPHUFLDO SURSHUW\ WKURXJK WUDQVSRUW
LQYHVWPHQW%DUNHUKLJKOLJKWVWKDWWKHUHPD\EHDZHOIDUHORVVIURPDQLQHIILFLHQWO\ORZ
OHYHORIKRXVLQJVXSSO\)LJXUHDUHDV%&DQGE\ LPSOLFDWLRQDZHOIDUHJDLQIURPD
VWUDWHJ\WRKHOSWRHDVHWKHVHFRQVWUDLQWV7DUJHWHGWUDQVSRUWLQYHVWPHQWVDVSDUWRIDQRYHUDOO
VWUDWHJ\VKRXOGVHUYHWRHDVHWKHVHFRQVWUDLQWVLIIRUH[DPSOH
x /DQG LQ H[LVWLQJ FLWLHV LV XQSURILWDEOH WR UHGHYHORS GXH WR D ODFN RI FRQQHFWLYLW\ WR
ZRUNHUVFRQVXPHUVRURWKHUPDUNHWQRQPDUNHWRSSRUWXQLWLHV
x 7KH SODQQLQJ V\VWHP LV FRQVWUDLQLQJ WKH HIILFLHQW VXSSO\ RI KRXVLQJFRPPHUFLDO
GHYHORSPHQW
x 7KHUHDUHPRQRSRO\ROLJRSRO\RZQHUVKLSFRQFHUQVLQWKHODQGPDUNHW
x 7KHUH DUH FRRUGLQDWLRQ IDLOXUHV EHWZHHQ GHYHORSHUV LQ WKH SURYLVLRQ RI WUDQVSRUW
LQIUDVWUXFWXUH
$NH\FRQFHUQ IRUHFRQRPLVWVZLOOEH WRHVWDEOLVK WKHH[WHQWRIDQ\H[WHUQDOLWLHVRUPDUNHW
IDLOXUHVLQWKHODQGDQGSURSHUW\PDUNHWVVXFKWKDWWKHZHOIDUHLPSOLFDWLRQVFDQEHTXDQWLILHG
)LJXUH:HOIDUHORVVIURPUHVWULFWHGKRXVLQJVXSSO\


)URPDILQDQFLDOSHUVSHFWLYHVXFKGHSHQGHQWGHYHORSPHQWPD\EHDVRXUFHRIUHYHQXHWKURXJK
/DQG9DOXH&DSWXUHPHFKDQLVPVHJLQ&URVVUDLODQGWKH(DVW/HHGV2UELWDO5RDG±7I/
/HHGV&LW\&RXQFLODQGKHQFHUHGXFHWKH&RVWWRWKH%URDG7UDQVSRUW%XGJHW&LQWKH
(FRQRPLF&DVH
7KHVHLVVXHVDUHKLJKOLJKWHGLQ7$*8QLW$'I7
'+
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$UHD$LQ)LJXUHLVDWUDQVIHUIURPUHQWHUVDQGSXUFKDVHUVWRRZQHUVDQGVHOOHUVZKHQ
SULFHVULVHGXHWRDVXSSO\FRQVWUDLQW7KLVPD\KDYHZHOIDUHLPSOLFDWLRQVLIWKHLQFRPHRIWKH
RZQHUVDQGUHQWHUVDUHGLIIHUHQWRUWKHVHOOHUDQGWKHSXUFKDVHUVDUHGLIIHUHQW'LVWULEXWLYH
ZHLJKWLQJWKHQFRPHVLQWRSOD\+07UHDVXU\
,Q VRPH FLWLHV LQFOXGLQJ 0DQFKHVWHU 0DQFKHVWHU &LW\ &RXQFLO  DQG +HOVLQNL IRU
H[DPSOH WKHUHDUHH[SOLFLWSROLFLHVRQKRXVLQJDIIRUGDELOLW\ZKLFKHPSKDVLVH WKH UROH WKDW
KRXVLQJ FRVWV SOD\ LQ DFKLHYLQJ WKHFLWLHV¶ VWUDWHJLF HFRQRPLF DQGVRFLDO REMHFWLYHV 7DEOH
 )RU H[DPSOH SROLF\ PD\ WDUJHW KRXVLQJ FRVWV WKDW DUH FRPSHWLWLYH ZLWK RWKHU FLWLHV
QDWLRQDOO\JOREDOO\ WRKHOSDWWUDFWPRELOHZRUNHUVDQGKRXVLQJDIIRUGDELOLW\PD\EHSDUWRI
DFKLHYLQJ LQFOXVLYHJURZWKVRFLDO FRKHVLRQ7KHVH SROLFLHV KLJKOLJKW WKDWZKLOHDFFHVVLELOLW\
LPSURYHPHQWKDVHFRQRPLFEHQHILWVWKHODQGYDOXHXSOLIW LWFUHDWHVFDQEHDYDULDEOHWREH
PDQDJHGUDWKHUWKDQPD[LPLVHG,QFUHDVLQJKRXVLQJVXSSO\FDQEHDSDUWRIWKDWPDQDJHPHQW
±LQFOXGLQJSROLFLHVIRUµWUDQVLWRULHQWHGGHYHORSPHQW¶
7DEOH0DQFKHVWHU+RXVLQJ$IIRUGDELOLW\6WUDWHJ\
0DQFKHVWHU6WUDWHJ\RXWFRPHV 6XPPDU\RIWKHFRQWULEXWLRQWRWKHVWUDWHJ\
$ WKULYLQJ DQG VXVWDLQDEOH FLW\ VXSSRUWLQJ D
GLYHUVH DQG GLVWLQFWLYH HFRQRP\ WKDW FUHDWHV
MREVDQGRSSRUWXQLWLHV
(QVXUH0DQFKHVWHUKDVWKHULJKWPL[RIKRXVLQJ
WKDW LVDIIRUGDEOHDFURVVD UDQJHRI WHQXUHDQG
LQFRPH OHYHOV WR VXSSRUW D IXQFWLRQLQJ
0DQFKHVWHUDQGVXEUHJLRQDOHFRQRP\
$ KLJKO\ VNLOOHG FLW\ ZRUOG FODVV DQG KRPH
JURZQ WDOHQW VXVWDLQLQJ WKH FLW\¶V HFRQRPLF
VXFFHVV
7KH QHZ DQG H[LVWLQJ KRPHV ZLOO EH ZHOO
FRQQHFWHG WR HPSOR\PHQW RSSRUWXQLWLHV DQG
VFKRROV
$ SURJUHVVLYH DQG HTXLWDEOH FLW\ PDNLQJ D
SRVLWLYHFRQWULEXWLRQE\XQORFNLQJWKHSRWHQWLDO
RIRXUFRPPXQLWLHV
,QFUHDVLQJWKHVXSSO\RIJRRGTXDOLW\DIIRUGDEOH
KRPHV IRU VDOH DQG UHQW ZLOO SURYLGH WKH
RSSRUWXQLW\ IRU 0DQFKHVWHU UHVLGHQWV WR UDLVH
WKHLULQGLYLGXDODQGFROOHFWLYHDVSLUDWLRQV
6RXUFHH[WUDFWIURP0DQFKHVWHU&LW\&RXQFLO
$V LQ)LJXUH WKHRXWFRPHIURPD WUDQVSRUW LQYHVWPHQWZLOOEH WKH UHVXOWRI LQWHUDFWLRQV
EHWZHHQ VHYHUDO OLQNHG PDUNHWV LQFOXGLQJ ODERXU ODQG DQG SURSHUW\ DQG EXVLQHVV DQG
LQGXVWU\7KHRXWFRPHPD\EHWKHUHVKDSLQJRIWKHHFRQRPLFJHRJUDSK\ZLWKUHORFDWLRQRI
EXVLQHVVHVWRPRUHSURGXFWLYHORFDWLRQVKRXVHKROGVWRORFDWLRQVZKHUHWKH\FDQDFFHVVPRUH
SURGXFWLYHMREVEHQHILWVWKURXJKODERXUVXSSO\DQGDJJORPHUDWLRQHWF$OORIWKLVLVVXEMHFWWR
HFRQRPLFDQDO\VLVDQGPRGHOOLQJWKDWJRHVEH\RQGWKHVFRSHRIWKLVVWXG\7KHFRQWULEXWLRQ
RI WKLV VWXG\ LV WR EHWWHU XQGHUVWDQG WKH VSHFLILF UHODWLRQVKLSV EHWZHHQDFFHVVLELOLW\ SODFH
TXDOLW\DQGYDOXHDVPHDVXUHGLQWKHSURSHUW\PDUNHW±DQGDVVXFKWRPDNHDFRQWULEXWLRQWR
WKDWZLGHUPRGHOOLQJHIIRUW
7KH UHOHYDQFH RI ODQG YDOXH XSOLIW /98 LQ DSSUDLVDO ZDV RXWOLQHG E\ WKH 3KDVH  VWXG\
1HOOWKRUS HW DO  DV IROORZV ³LW LV QRW D VXEVWLWXWH IRU WUDQVSRUW XVHU EHQHILWV LQ WKH
DSSUDLVDORIPRVWUDLORUURDGSURMHFWV7KHPDLQUHDVRQVIRUWKLVDUH
L WKHUHDUHVXEVWDQWLDOGRXEWVDERXWZKHWKHUWKHODQGPDUNHWZLOOIXOO\FDSLWDOLVHDOOWKH
WUDQVSRUWEHQHILWVRUXQGHURYHUFDSLWDOLVHWKHP
LL DGGLWLRQDOLW\WKHUHLVWKHUHIRUHQRFHUWDLQW\RYHUZKDWSDUWRIWKH/98LVµDGGLWLRQDO¶DQG
ZKDWSDUWLVµGRXEOHFRXQWLQJ¶WKHWUDQVSRUWEHQHILWVIRUDWUDQVSRUWSURMHFW
+RZHYHULWGRHVKDYHWZRSRWHQWLDOO\LPSRUWDQWUROHVLQDSSUDLVDO
L DVDVRXUFHRIYDOXHV IRUSODFHUHODWHGHIIHFWV±DVXUURJDWHPDUNHW±DV LWKDV
EHHQIRUQRLVHDQGDLUTXDOLW\YDOXDWLRQ7KLVVKRXOGEHDSSOLHGWR«SODFHUHODWHG
  
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HIIHFWVDQGZLOOIRUPSDUWRIWKHVRFLDOEHQHILWVDQGKHQFHWKH%HQHILW&RVW5DWLR
%&51RWHWKDWWKLVLQYROYHVPHDVXULQJWKHSODFHUHODWHGEHQHILWVXVLQJDVXLWDEOH
PRGHOVXFKDV+3*:5PHDVXULQJWKHXQGHUO\LQJZHOIDUHJDLQZKLOVWFRQWUROOLQJ
IRUYDULDWLRQVLQVXSSO\GHPDQGFRQGLWLRQVLQORFDOSURSHUW\PDUNHWV8VLQJWKHQG
VWDJHRIWKHKHGRQLFPRGHOLVRQHZD\ZKLFKWKLVFRXOGEHDGGUHVVHG
LL DV D VRXUFH RI IXQGLQJ WKURXJK YDOXH FDSWXUH ZKLFK UHGXFHV WKH FRVW WR
JRYHUQPHQW RI LQYHVWPHQW LQ LQIUDVWUXFWXUH DQG KHQFH UHGXFHV WKH &RVW WR WKH
%URDG7UDQVSRUW%XGJHWLQWKH%&5
$WKLUGSRWHQWLDOUROHIRU/98LVLQPHDVXULQJWKHYDOXHRIGHSHQGHQWGHYHORSPHQWHQDEOHGE\
D WUDQVSRUW LQYHVWPHQW WKLV LV FRYHUHG LQ WKH FRQVXOWDWLRQ GRFXPHQW 'I7  µ89,7,
XSGDWLQJZLGHUHFRQRPLFLPSDFWVJXLGDQFH¶DQGWKHILYHOLQNHG7$*8QLWV$DQG0
7KHH[WHQWWRZKLFKWKHGHYHORSPHQWLVGHSHQGHQWRQWKHWUDQVSRUWLQYHVWPHQWLVDNH\LQSXW
WRWKDWDQDO\VLV
,QWKH)LQDQFLDO&DVHWKHFKDQJHLQUHYHQXHPD\FRQWULEXWHWRPDNLQJWKHSURMHFWYLDEOHDQG
GHOLYHUDEOH ± DV IRU &URVVUDLO ZKHUH  RI WKH SURMHFW IXQGLQJ FRPHV WKURXJK WKHVH
FKDQQHOV
+HQFH/98KDVLPSOLFDWLRQVIRUWKH(FRQRPLF&DVHDQGWKH)LQDQFLDO&DVHDVZHOODVWKH
6WUDWHJLF&DVHDVSDUWRIWKHRYHUDOO7UDQVSRUW%XVLQHVV&DVH´

7KLV3KDVHVWXG\KDVDGGHGTXDQWLILFDWLRQWRWKHVHPDWWHUV:HDUHQRZLQDEHWWHUSRVLWLRQ
WRPHDVXUHDQGSUHGLFWWKHHIIHFWVRIDFFHVVLELOLW\LPSURYHPHQWVRQSURSHUW\SULFHVDQGWR
PHDVXUHWKHYDOXHRIDUDQJHRISODFHTXDOLW\HIIHFWVLQWKHUHVLGHQWLDOSURSHUW\PDUNHWRIWKH
1RUWKRI(QJODQGLQ6HFWLRQVDQG


  
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&RQFOXVLRQV
7KHPRGHOVGHYHORSHG
1HZPRGHOVRIWKHSURSHUW\PDUNHWKDYHEHHQGHYHORSHGTXDQWLI\LQJWKHOLQNVEHWZHHQ
DFFHVVLELOLW\DQGSURSHUW\YDOXHVDFURVVDODUJHXUEDQDQGUXUDOUHJLRQ±WKH1RUWKRI
(QJODQG7KUHHGLIIHUHQWW\SHVRIPRGHOKDYHEHHQFUHDWHG
x 7KH&URVV6HFWLRQDO5HVLGHQWLDOPRGHOLVWKHPRVWGHWDLOHGERWKVSDWLDOO\DQGLQWKH
ZD\ LW UHSUHVHQWV WKH YDULRXV LQIOXHQFHV RQ SURSHUW\ YDOXHV ,W LQFOXGHV D VHW RI
YDULDEOHV PHDVXULQJ DFFHVVLELOLW\ DQG SODFH TXDOLW\ ,W FRYHUV WKH ZKROH 1RUWK RI
(QJODQGDQHFRQRPLFDOO\HQYLURQPHQWDOO\DQGVRFLDOO\GLYHUVHDUHDDWDILQHOHYHORI
VSDWLDOGHWDLO$VVXFKLWLVDXQLTXHPRGHOJOREDOO\QRWRQO\LQWKH8.
PDLQYDULDQWVRIWKLVPRGHODQGPDQ\PRUHVXEYDULDQWVZHUHWHVWHG$FURVVWKHVH
PRGHOVWKHVLJQVDQGPDJQLWXGHVRIWKHSDUDPHWHUVDUHJHQHUDOO\UHPDUNDEO\VWDEOH
0RVWSDUDPHWHUVDUHKLJKO\VLJQLILFDQWDQGWKHODUJHGDWDVHWKHOSVWRVXSSRUWDPRGHO
ZLWKDODUJHQXPEHURIVLJQLILFDQWYDULDEOHV:KHQDSSOLHGIRUH[DPSOHWRFRPPXWHU
UDLOVWDWLRQVLQ*UHDWHU0DQFKHVWHUWKHPRGHOSURGXFHVUHVXOWVWKDWDUHFRPSDUDEOH
ZLWKSUHYLRXVZHOOUHJDUGHGVWXGLHVRIWKDWDUHD1DWLRQZLGH7KHVHUHVXOWV
DUHHQFRXUDJLQJIRUWKHUREXVWQHVVDQGZLGHUDSSOLFDELOLW\RIWKHPRGHO

)LJXUH
0RGHOOHGDUHDV7I1DUHDZKROH
*UHDWHU0DQFKHVWHU
/HHGV	%UDGIRUG














 

PLOOLRQSHRSOHPLOOLRQKRPHVDQGHFRQRPLFRXWSXWRIEQSHUDQQXP*9$
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
x 7KH4XDVL([SHULPHQWDO5HVLGHQWLDOPRGHODGGUHVVHVKRZSURSHUW\YDOXHVFKDQJHLQ
UHVSRQVHWRDWUDQVSRUWLQWHUYHQWLRQLQRUGHUWRXQGHUVWDQGKRZµXSOLIWV¶RYHUWLPHGLIIHU
IURPFURVVVHFWLRQDOYDOXHSUHPLXPV7KHPRGHOIRFXVHVRQWKH*UHDWHU0DQFKHVWHU
SURSHUW\PDUNHWDQGWKHLPSDFWRI0HWUROLQNH[WHQVLRQV
7KHILQGLQJVVKRZWKDWWKHUHLVDEDVLFOHYHORIFRQVLVWHQF\EHWZHHQWKHWZRW\SHVRI
PRGHO 7KH DYHUDJH XSOLIW GXH WR 0HWUROLQN VWDWLRQV  LV RQ D SDU ZLWK WKH
DFFHVVLELOLW\ SUHPLXP IRU UDLO VWDWLRQV LQ *UHDWHU 0DQFKHVWHU DSSUR[LPDWHO\ 
FDOFXODWHGXVLQJ WKHFURVVVHFWLRQDOPRGHO7KHFURVVVHFWLRQDOPRGHOSUHGLFWV WKDW
WKHSUHPLXPZLOOEHJUHDWHULQDUHDVZLWKDKLJKHULQFRPHSRSXODWLRQDQGYLFHYHUVD±
WKLV SDWWHUQ LV DOVR VHHQ LQ WKH TXDVLH[SHULPHQWDO PRGHO HJ ODUJHU XSOLIWV LQ WKH
KLJKHULQFRPH6RXWK0DQFKHVWHUFRUULGRUDQGVPDOOHURUHYHQLQVLJQLILFDQWRQHVLQWKH
ORZHULQFRPH(DVW0DQFKHVWHUDQG5RFKGDOHFRUULGRUV7KHUDQJHRIXSOLIWVLVUDWKHU
PRUH H[DJJHUDWHG LQ WKH TXDVLH[SHULPHQWDO PRGHO ± WKLV LV SRWHQWLDOO\ GXH WR WKH
IXUWKHUHIIHFWVGLVFXVVHGLQ6HFWLRQDQGWKLVLVDQDUHDIRUIXUWKHULQYHVWLJDWLRQ
x 7KH SURWRW\SH &URVV6HFWLRQDO &RPPHUFLDO PRGHO VKRZV KRZ UHQWV YDU\ ZLWK
SUR[LPLW\WRUDLOVWDWLRQVZDONDFFHVVLELOLW\WRRWKHUMREVHIIHFWLYHGHQVLW\SURSHUW\W\SH
RIILFHLQGXVWULDOUHWDLOTXDOLW\DQGVL]H7KHFRPPHUFLDOGDWDVHWLVQRW\HWULFKHQRXJK
WRREWDLQDGHHSHUXQGHUVWDQGLQJRIKRZUDLOFRQQHFWLYLW\WRRWKHUFLWLHVDIIHFWVYDOXHV
EXW LW LV SODQQHG WR DGGUHVV WKLV LQ WKH QH[W SKDVH RIPRGHOOLQJ:D\VRI H[SOLFLWO\
LQFOXGLQJSODFHTXDOLW\LQWKLVPRGHODUHDOVRSRWHQWLDOO\ZRUWKFRQVLGHULQJLQIXWXUH

7KHVFDOHRIXSOLIWGXHWRUDLOLQYHVWPHQW
5HIOHFWLQJ RQ WKH VFDOH RI WKH XSOLIW IRXQG LQ WKLV VWXG\ FRPSDUHG ZLWK SUHYLRXV HPSLULFDO
UHVHDUFK
x 7KH VWXG\ E\ *LEERQV DQG 0DFKLQ  LV DQ LPSRUWDQW EHQFKPDUN ,W ZDV D
SLRQHHULQJ TXDVLH[SHULPHQWDO VWXG\ RI WZR XUEDQ UDLO LQYHVWPHQWV LQ /RQGRQ WKH
-XELOHH /LQH ([WHQVLRQ -/( DQG WKH 'RFNODQGV /LJKW 5DLOZD\ '/5 /HZLVKDP
([WHQVLRQ7KLVSURYLGHVIRUD/RQGRQ0DQFKHVWHUFRPSDULVRQ
*LEERQVDQG0DFKLQIRXQGWKDWWKHXSOLIWZLWKLQDNPQHZVWDWLRQFDWFKPHQWLV
ZLWK QR HIIHFW EH\RQG WKH NP WKUHVKROG )RU FRPSDULVRQ UHVXOWV IURP WKH 4XDVL
([SHULPHQWDO0RGHOLQWKLVVWXG\VKRZWKHXSOLIWVLQ7DEOHIRUWKUHH0HWUROLQNOLQHV
R 7KH6RXWK0DQFKHVWHUOLQHLVDJRRGVWDUWLQJSRLQWIRUFRPSDULVRQVJLYHQWKH
OHYHO RI KRXVHKROG LQFRPH FRPSDUHG ZLWK /RQGRQ *URVV +RXVHKROG
'LVSRVDEOH,QFRPHSHUFDSLWDDW(DVW'LGVEXU\LVRQO\EHORZWKH/RQGRQ
%RURXJKRI1HZKDPZKHUHWKHHQGRIWKH-/(LVORFDWHG216E7KH
XSOLIW LV  IRU 0HWUROLQN YHUVXV  IRU WKH -/('/5 H[WHQVLRQ LQ
*LEERQVDQG0DFKLQ¶VDQDO\VLV
R 7KH$LUSRUWOLQHLVDVSHFLDOFDVHLQWKDWLWKDVDFOXVWHURIHPSOR\PHQWDWERWK
HQGV ZKLFK VKRXOG KDYH D SRVLWLYH LPSDFW WKURXJK WKH UDLO DFFHVVLELOLW\
SUHPLXP 7KH XSOLIW RI  LQ WKH NP FDWFKPHQW LV ODUJHU WKDQ WKH
*LEERQVDQG0DFKLQUHVXOWIRUWKH-/('/5H[WHQVLRQZKLFKLVDQLQWHUHVWLQJ
ILQGLQJ

6HFWLRQ
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
R 1RWVXUSULVLQJO\WKHNPXSOLIWIRUWKH(DVW0DQFKHVWHU0HWUROLQNOLQHLVORZHU
WKDQ 6RXWK 0DQFKHVWHU  YV  DQG LV QRW VLJQLILFDQW DW 
FRQILGHQFHSUREDEO\UHIOHFWLQJWKHORZHULQFRPHSURILOHRIWKHFRUULGRUDQGORFDO
SURSHUW\PDUNHWFRQGLWLRQV
7DEOH/RQGRQ0DQFKHVWHUXSOLIWFRPSDULVRQ*LEERQV	0DFKLQYHUVXVWKH
TXDVLH[SHULPHQWDOPRGHO0HWUROLQN
&LW\ 5RXWH 8SOLIWNP 6RXUFH
/RQGRQ -/(	'/5  *LEERQVDQG0DFKLQ

0DQFKHVWHU 6RXWK
0DQFKHVWHU
 7KLV6WXG\±,76
8SOLIWNP 8SOLIWNP
 
$LUSRUW 
8SOLIWNP 8SOLIWNP
 
(DVW
0DQFKHVWHU

8SOLIWNP 8SOLIWNP
 
1RWH0DQFKHVWHUXSOLIWVZHLJKWHGE\DUHD(DVW0DQFKHVWHUQRWVLJDWW 
x /DWHUDQDO\VLVKDVSURGXFHGODUJHUXSOLIWVLQVRPHFDVHVLQ/RQGRQLQFOXGLQJIRU-/(
1RWDEO\7I/UHSRUWVZRUNE\6DYLOOVZKLFKVKRZVWKHSUHPLXPIRUWKH-/(µ]RQH
RILQIOXHQFH¶FRPSDUHGZLWKDµFRQWURODUHD¶RVFLOODWLQJEHWZHHQDQGDIWHU
RSHQLQJLQXSWR-XQH
6HSDUDWHO\ KRZHYHU $KOIHOGW¶V  HFRQRPHWULF DQDO\VLV ± ZKLFK LV TXDVL
H[SHULPHQWDO OLNH RXU 0HWUROLQN DQDO\VLV DQG OLNH *LEERQV DQG 0DFKLQ¶V VWXG\ ±
SURGXFHVXSOLIWVDURXQGVWDWLRQVRQWKH-/(DQG'/5/HZLVKDP([WHQVLRQ WKDWDUH
VPDOOHUWKDQWKH6DYLOOV7I/UHVXOWV)RUH[DPSOH1RUWK*UHHQZLFKVWDWLRQRQWKH-/(
VKRZVVRPHRIWKHODUJHVWXSOLIWVLQ$KOIHOGW¶VUHVXOWVRQO\DVPDOODUHDQHDUWKHVWDWLRQ
aPRUOHVVKDVXSOLIWVEHWZHHQWKHUHVWRIWKHNPFDWFKPHQWVKRZV
XSOLIWVEHWZHHQDQG WKHNPEXIIHU]RQHFRQWDLQVDXSOLIWV IURP
%HDULQJLQPLQGWKDWWKH-/(KDVDVHUYLFHIUHTXHQF\RIWUDLQVSHUKRXULQWKH
$0SHDNLQWRWKHVRPHRIWKHGHQVHVWHPSOR\PHQWORFDWLRQVLQ&HQWUDO/RQGRQDQG
'RFNODQGVYHUVXVSHUKRXURQWKH0HWUROLQN6RXWK0DQFKHVWHUOLQHLQWRDOHVV
GHQVHFLW\FHQWUHWKLVGLIIHUHQFHLQXSOLIWVDFWXDOO\VHHPVLQWXQHZLWKWKHWKHRUHWLFDO
PRGHO
2WKHUVWDWLRQVKDYHVPDOOHUXSOLIWVLQ$KOIHOGW¶VDQDO\VLVHJ/HZLVKDPKDVEURDGO\
LQWKHNPFDWFKPHQWDQGLQWKHNPEXIIHU'HSWIRUG%ULGJHRQ
WKH /HZLVKDP ([WHQVLRQ KDV XSOLIWV PRVWO\ EHWZHHQ  HYHQ LQ WKH NP
FDWFKPHQW,QERWKWKHVHFDVHVWKHQHZ'/5OLQHVHUYHV&DQDU\:KDUILQ'RFNODQGV
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
UDWKHUWKDQSURYLGLQJGLUHFWVHUYLFHWR&HQWUDO/RQGRQ7KHRUGHURIPDJQLWXGHRIWKHVH
XSOLIWVUHODWLYHWRWKH0DQFKHVWHUILQGLQJVGRHVVHHPWRSUHVHQWDSODXVLEOHRYHUDOO
SLFWXUH
x )LQDOO\DVDVHQVHFKHFN LW LVZRUWKUHIHUULQJEDFNWRWKH1DWLRQZLGHFURVV
VHFWLRQDO SUHPLXPV IRU UDLO VWDWLRQV LQ /RQGRQ FRPSDUHG ZLWK 0DQFKHVWHU WKH
FRPSDULVRQ LV  LQ /RQGRQ YHUVXV  LQ 0DQFKHVWHU DW P IURP WKH
VWDWLRQRULQ/RQGRQYHUVXVLQ0DQFKHVWHUDWPIURPWKHVWDWLRQ
VHH 7DEOH  7KHVH GLIIHUHQFHV EHWZHHQ /RQGRQ DQG 0DQFKHVWHU PLJKW EH
H[SODLQHGE\GLIIHUHQFHVLQUDLOVHUYLFH*-7HPSOR\PHQWGHQVLW\DQGLQFRPHVHHQ
WKURXJK WKH &URVV6HFWLRQDO 5HVLGHQWLDO PRGHO IUDPHZRUN DERYH ± GHWDLOHG
FDOFXODWLRQVKDYHQRW\HWEHHQGRQHRQWKLV
x 7KHJHQHUDOQDUUDWLYHHPHUJLQJLVWKDW
R /DQGYDOXHXSOLIWLVOLNHO\WREHVRPHZKDWVPDOOHURQDYHUDJHLQWKH1RUWKWKDQ
LQ/RQGRQDOWKRXJKWKHUHDUHH[FHSWLRQV
R $V LQ DQ\ ORFDWLRQ WKH VL]H RI WKH XSOLIW ZLOO GHSHQG RQ WKH TXDOLW\ RI WKH
FRQQHFWLYLW\SURYLGHGWRHFRQRPLFDQGRWKHURSSRUWXQLWLHV
R ,QFRPH LV D IDFWRU ZKLFK PD\ OLPLW XSOLIWV LQ WKH 1RUWK XQOHVVXQWLO WKH
SURGXFWLYLW\DQGLQFRPHJDSVZLWK/RQGRQDUHFORVHG ORZHU LQLWLDOHFRQRPLF
GHQVLWLHVDUHDQRWKHUIDFWRU
R /RZSURSHUW\GHPDQGLQVRPHFRUULGRUVVHHPVWREHDVVRFLDWHGZLWK ORZRU
LQVLJQLILFDQWXSOLIWVLQWKHVKRUWWRPHGLXPWHUPKRZHYHUWKLVGRHVQRWSUHFOXGH
VLJQLILFDQWXSOLIWV IROORZLQJ ODWHUDVKRXVLQJGHPDQGJURZVZLWK WKH UHJLRQDO
HFRQRP\RYHUWLPH±VSDWLDOVWUDWHJ\FRXOGVXSSRUWWKLV

7KHRSSRUWXQLW\IRUYDOXHFDSWXUH
,QFRQFOXVLRQ
x $VDQ\ZKHUHLQ8.WKHVHWRI/9&LQVWUXPHQWVLVOLPLWHGDQGWKLVFDQEHDEDUULHUWR
LPSOHPHQWDWLRQ RI ODQG YDOXH FDSWXUH 6HFWLRQ  KRZHYHU WKHUH LV DOUHDG\
H[SHULHQFHZLWKWKHVH/9&LQVWUXPHQWVLQSUDFWLFHDFURVVWKH8.LQFOXGLQJWKH1RUWK
RI(QJODQG
x 7KHVL]HRIWKHXSOLIWVDYDLODEOHPD\±DVGLVFXVVHGDERYH±EHVRPHZKDWVPDOOHU
WKDQLQ/RQGRQKRZHYHUWKHHYLGHQFHWRGDWHGRHVQRWVXJJHVWWKDWXSOLIWVDUHRUGHUV
RIPDJQLWXGHVPDOOHU IRUFRPSDUDEOHSURMHFWV)RUH[DPSOHHYLGHQFHRIXSOLIWV IRU
0DQFKHVWHU 0HWUROLQN H[WHQVLRQV EHWZHHQ  DQG  LQGLFDWHV WKDW WKHVH
DYHUDJHDQGUDQJHIURPLQVLJQLILFDQWWRDWWKLVVWDJH
x 7KHVSDWLDOSDWWHUQRIXSOLIWVPHDQVWKDWIRUUDLOLQYHVWPHQWDXWKRULWLHVPD\QHHGWR
FRQVLGHU/9&PHFKDQLVPVWRFDSWXUHERWKDZLGHDUHD ORZOHYHOXSOLIWDQGDPRUH
FRQFHQWUDWHGXSOLIWLQVLWHVFORVHWRWKHVWDWLRQ(JXVLQJ&,/IRUQHZGHYHORSPHQWV
DFURVV D ZLGH DUHD SRVVLEO\ GLIIHUHQWLDWHG E\ ORFDOLW\ DQGRU %XVLQHVV 5DWH
5HWHQWLRQ7,)%XVLQHVV5DWH6XSSOHPHQWV IRUFRPPHUFLDOSURSHUW\DQGRU&RXQFLO
7D[3UHFHSWV6'/7IRUUHVLGHQWLDOSURSHUW\6HFWLRQDJUHHPHQWVDUHOLNHO\WREH
XVHIXOLQWKHPRUHFRQFHQWUDWHGDUHDDQGWKHVHDUHUHODWLYHO\IOH[LEOH

LQWKHNPFDWFKPHQW
6'/7QRWEHLQJK\SRWKHFDWHGRUUHWDLQHGORFDOO\LVDQLVVXH
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
x 2WKHUW\SHVRILQWHUYHQWLRQPD\KDYHGLIIHUHQWVSDWLDOSDWWHUQVRILPSDFWDQGUHTXLUH
DGLIIHUHQWPL[RI/9&PHFKDQLVPV
x 6XFFHVVIXO /9& LQYROYHV D VKDULQJ RI FRVWV DQG UHZDUGV WKDW LV DFFHSWDEOH WR DOO
SDUWLHV±KHQFHFRQVXOWDWLRQDQGQHJRWLDWLRQDUHLPSRUWDQWEDFNHGXSE\HYLGHQFH
7KHLVVXHVRIKRUL]RQWDODQGYHUWLFDOHTXLW\DUHVHHQDVUHOHYDQWLQWKHLQWHUQDWLRQDO
OLWHUDWXUHRQ/9&

,QWHJUDWLRQZLWKDSSUDLVDODQGSROLF\
,QWHJUDWLRQRI/9&ZLWKDSSUDLVDOKDVEHHQH[SORUHGWKURXJKWKH1RUWKHUQ3RZHUKRXVH5DLO
H[DPSOHOHDGLQJWRSUHOLPLQDU\HVWLPDWHVRIWKHWRWDOXSOLIW7KHDELOLW\WRFDSWXUHWKLVDQGIHHG
LWLQWRWKH)LQDQFLDODQG(FRQRPLF&DVHVWKURXJKDVWUHDPRIFRQWULEXWLRQVWR&RVWVKDVEHHQ
FRQVLGHUHGLQ6HFWLRQ
7KHZLGHULPSOLFDWLRQVIRUWKH%HQHILWVDQGIRUGLVWULEXWLRQDODQDO\VLVLQWKH(FRQRPLF&DVH
ZHUHFRQVLGHUHGLQ6HFWLRQ±WKLVLVZRUNLQSURJUHVVDQGZLOOUHTXLUHIXUWKHULQSXWWRUHDFK
WKHRUHWLFDODQGHPSLULFDOFRQFOXVLRQVKRZHYHULWLVFOHDUWKHUHDUHSRWHQWLDOZHOIDUHZHOOEHLQJ
LPSDFWVIURPODQGYDOXHXSOLIW
7KLVZRUNZDV IRFXVHGPDLQO\RQPHDVXULQJ WKH LPSDFWRI UDLODFFHVVLELOLW\ LPSURYHPHQWV
KRZHYHUWKHILQGLQJVDUHUHOHYDQWQRWRQO\IRUQHZDQGH[LVWLQJVWDWLRQVEXWDOVRIRU
x DFFHVVWRVWDWLRQV±LQFOXGLQJSHGHVWULDQQHWZRUNV
x VHUYLFHLPSURYHPHQWV
x ZDONDEOHQHLJKERXUKRRGV
x QHZKRXVLQJ
x FRPPHUFLDOGHYHORSPHQW
x HQYLURQPHQWDOLPSURYHPHQWVDQGJUHHQVSDFH
$QREYLRXVTXHVWLRQLVµDUHWKHSDUDPHWHUVWUDQVIHUDEOH¶"0RVWRIWKHPZHUHHVWLPDWHGRQWKH
ZKROH7I1DUHDXVLQJ WKH&URVV6HFWLRQDO5HVLGHQWLDOPRGHOVR WKHVWDUWLQJDVVXPSWLRQ LV
WKDWWKH\KDYHZLGHDSSOLFDELOLW\ZLWKLQWKLVDUHD7KH\GRQHHGWREHYLHZHGLQWKHFRQWH[WRI
ILQGLQJVHOVHZKHUH ± LQ/RQGRQ IRUH[DPSOH 6HFWLRQ ZKHUH ODUJHUXSOLIWVGXH WR UDLO
LQYHVWPHQWKDYHEHHQVHHQDQGSUHGLFWHG
$QRWKHULPSRUWDQWTXHVWLRQLVZKHWKHUWKHVHLQWHUYHQWLRQVLQFOXGLQJ/9&DUHOLNHO\WRDWWUDFW
ZLGHVSUHDGVXSSRUWQRWRQO\ZKHWKHUWKH\JHQHUDWHXVHIXOILQDQFLDOIORZV7KLVGHSHQGVRQ
WKHGLVWULEXWLRQRIWKHEHQHILWVDQGFRVWV±LHZKRJDLQVDQGZKRORVHV±LQFOXGLQJVSDWLDOO\
DIRUPRIKRUL]RQWDOHTXLW\DQGVRFLRHFRQRPLFDOO\YHUWLFDOHTXLW\$YHU\LPSRUWDQWSRLQW
HPHUJLQJIURPWKHOLWHUDWXUHLQWKLVILHOGSDUWLFXODUO\0XOOH\HWDODQG$KOIHOGW
LVWKDWQHWZRUNHIIHFWVDUHDSRZHUIXOPHFKDQLVPIRUVSUHDGLQJWKHEHQHILWVRILQIUDVWUXFWXUH
LQYHVWPHQWDFURVVDZLGHUDUHD0XOOH\HWDOIRXQGWKDWDQLQLWLDOXSOLIWRIGXHWRRSHQLQJ
RIDVRXWKHUQ%57LQ%ULVEDQHZDVIROORZHGE\DIXUWKHUXSOLIWRIGXHWRWKHRSHQLQJRID
FRQQHFWHGQRUWKHUQEXVZD\$KOIHOGWIRXQGXSOLIWVRILQWKHNPFDWFKPHQWDURXQG
1HZ&URVV*DWHVWDWLRQHYHQWKRXJKWKLVZDVQRWHYHQSDUWRIWKH-/(RU'/5H[WHQVLRQV±LW
ZDVFRQQHFWHGWRWKH-/(YLDRQHLQWHUFKDQJHDQGWKHXSOLIW LVDFOHDUQHWZRUNHIIHFW7KLV
KLJKOLJKWVWKHUROHRIQHWZRUNSODQQLQJDFURVVPRGHVWRHQVXUHWKDWDVZLGHDVHWRIUHVLGHQWV
DVSRVVLEOHVWDQGWRJDLQIURPDUHODWLYHO\IRFXVHGLQIUDVWUXFWXUHLQYHVWPHQW

  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
(YLGHQFHJDSVQHHGV
)LQDOO\WKHIROORZLQJLVDYHU\EULHIVXPPDU\RIWKHHYLGHQFHQHHGVLGHQWLILHGDVUHPDLQLQJDW
WKHHQGRIWKLV3KDVHRIWKHUHVHDUFK
x &RPPHUFLDOPRGHO±UHHVWLPDWLRQDQGGHYHORSPHQWXVLQJZLGHDUHDGDWDVHW
x %XLOWHQYLURQPHQWXUEDQUHDOPEOXHJUHHQLQIUDVWUXFWXUH±WKHUHLVVFRSHIRUIXUWKHU
LQFOXVLRQRIWKHVHYDULDEOHVLQWKHPRGHO
x 'LVDJJUHJDWLRQ RI HPSOR\PHQW WR DOORZ VNLOOV PDWFKLQJ DV D SRWHQWLDO EDUULHU WR
SDWURQDJHDQGXSOLIWLQWKHVKRUWPHGLXPWHUPLQVRPHFRUULGRUV
x '\QDPLFV±WKLVLVDVXEVWDQWLDODUHDWKDWZDUUDQWVIXUWKHUVWXG\LQFOXGLQJWKHSURSHUW\
PDUNHWODERXUPDUNHWDQGEXVLQHVVDQGLQWHUDFWLRQVEHWZHHQWKHP
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ?        
$SSHQGL[,&RUUHODWLRQPDWUL[

7DEOH,)XOOFRUUHODWLRQPDWUL[



sĂƌŝĂďůĞEƵŵďĞƌ  ?  ?  ?  ?  ?  ?  ?  ?  ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?  ? ?
 ? >E ?WƌŝĐĞ  ? ? ? ?
 ? ZĂŝů:ŽďƐ ?W ?  ? ? ? ?  ? ? ? ?
 ? tĂůŬ:ŽďƐ ?W ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? Ăƌ:ŽďƐ ?W ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? Wƌŝ^ĐŚŽŽůƌĂƚĞ ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?
 ? Wƌŝ^ĐŚŽŽůƌĂƚĞ ?ǀŐ ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? Wƌŝ^ĐŚŽŽůƌĂƚĞ ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? ^ĞĐ^ĐŚŽŽůƌĂƚĞ ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? ^ĞĐ^ĐŚŽŽůƌĂƚĞ ?ǀŐ ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? ? WĂƌŬƐ ?W ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? ? WůĂǇŐƌŽƵŶĚ ?W ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? ? ĂŶŬ ?W ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? ? dŽǁŶĞŶƚƌĞ ?W ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ?
 ? ? >ĂŶĚĨŝůů ?ĚŝƐƚ ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ?  ?         
 ? ? ^ƚƵĚĞŶƚƐ  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  
 ? ? dŽƵƌŝƐƚƐ  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?     ? ? ? ?
 ? ? WD ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ?  ? ? ?
 ? ? ƌŝŵĞ  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ?  ?  ?  ? ? ?  ? ? ? ?
 ? ? EŽŝƐĞZŽĂĚ ? ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ?  ?  ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? ? EŽŝƐĞZŽĂĚ ? ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?
 ? ? EŽŝƐĞZŽĂĚ ? ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?   ?  ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?
 ? ? EŽŝƐĞZŽĂĚ ? ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ?  ?  ? ? ? ?   ?  ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?
 ? ? &ůŽŽƌĂƌĞĂ  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?   ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  
 ? ? EĞǁ ?ƵŝůĚ  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ?  ?  ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? ? &ƌĞĞŚŽůĚ  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?   ? ?     ?    ? ?      ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?   
 ? ? dĞƌƌĂĐĞ  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?
 ? ? ĞƚĂƚĐŚĞĚ  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ?    ?  ? ? ? ?
 ? ? &ůĂƚ  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ? ?  ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?
 ? ? A?KǁŶĞƌKĐĐƵƉŝĞĚ ?> ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?   ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ? ? ? ? ? ?  ?  ?  ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?
 ? ? A?WƌŝǀĂƚĞůǇƌĞŶƚĞĚ ?> ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ?  ?   ?  ?          ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?     ?  ?  ?  ?    ? ?  ? ? ? ? ?  ? ? ? ?
 ? ?ǁĞůůŝŶŐ^ ƚŽĐŬ ? ? ?ǇĞĂƌA?¨  ? ? ? ? ? ? ? ? ? ? ? ? ? ?  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?  ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
 ? ? /ŶĐŽŵĞ>^K  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ?    ?  ? ? ? ?  ? ? ? ?  ? ? ? ?  ? ? ? ? ?  ? ? ? ?  ? ? ? ?
EŽƚĞƐ P ?W ?A?WŽƚĞŶƚŝĂůŝƚǇŝŶĚŝĐĂƚŽƌ ?ƵƐŝŶŐĂŶĨƵŶĐƚŝŽŶŽĨũŽƵƌŶĞǇƚŝŵĞ ? ? ? ?A?ĐůŽƐĞƐƚĨĂĐŝůŝƚǇ ? ? ? ?A? ?ƚŚĐůŽƐĞƐƚĨĂĐŝůŝƚǇ ? ?ǀŐ ?A?ǀĞƌĂŐĞĂŵŽŶŐ ?ĐůŽƐĞƐƚĨĂĐŝůŝƚŝĞƐ ? ?ĚŝƐƚ ?A?ĚŝƐƚĂŶĐĞ ? ?> ?A?>ŽĐĂůƵƚŚƌŝƚǇůĞǀĞů
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
$SSHQGL[,,/RFDO$XWKRULW\GXPPLHV
7DEOH,,/RFDO$XWKRULW\GXPPLHVHVWLPDWHVIURP0RGHOEVHH7DEOH
>ĐŽĚĞ >ŶĂŵĞ Ɛƚ ? ƚ ?ƌĂƚŝŽ ȴA?W >ĐŽĚĞ >ŶĂŵĞ Ɛƚ ?ƚ ?ƌĂƚŝŽ ȴA?W
 ? ? ? ? ? ? ? ? >ŝǀĞƌƉŽŽů ?ĂƐĞ
ĐĂƚĞŐŽƌǇ ?
E ? E ? E ?  ? ? ? ? ? ? ? ? ĂƐƚZŝĚŝŶŐŽĨzŽƌŬƐŚŝƌĞ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? dƌĂĨĨŽƌĚ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? tŝƌƌĂů  ? ? ? ? ? ?  ? ?  ? ?  ? ?A?
 ? ? ? ? ? ? ? ? ,ĂƌƌŽŐĂƚĞ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? WƌĞƐƚŽŶ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? zŽƌŬ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ZŽĐŚĚĂůĞ  ? ? ? ? ? ?  ? ?   ?  ? ?A?
 ? ? ? ? ? ? ? ? ^ƚŽĐŬƉŽƌƚ  ? ? ? ? ?  ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ^ƚ ?,ĞůĞŶƐ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? ^ŽƵƚŚ>ĂŬĞůĂŶĚ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? tĂŬĞĨŝĞůĚ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? DĂŶĐŚĞƐƚĞƌ  ? ? ? ? ?  ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ŚŽƌůĞǇ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? ĞƌďǇƐŚŝƌĞĂůĞƐ  ? ? ? ? ?  ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ?ĚĞŶ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? ƌĂǀĞŶ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? 'ĂƚĞƐŚĞĂĚ  ? ? ? ? ? ?  ? ?  ? ?  ? ?A?
 ? ? ? ? ? ? ? ? >ĞĞĚƐ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ZŽƚŚĞƌŚĂŵ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? ZǇĞĚĂůĞ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ^ŽƵƚŚdǇŶĞƐŝĚĞ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? ^ĂůĨŽƌĚ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ĂƌƌŽǁ ?ŝŶ ?&ƵƌŶĞƐƐ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? ^ĐĂƌďŽƌŽƵŐŚ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? tŝŐĂŶ  ? ? ? ? ? ?  ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? ,ĂŵďůĞƚŽŶ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? EŽƌƚŚƵŵďĞƌůĂŶĚ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? tǇƌĞ  ? ? ? ? ?  ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ZŝĐŚŵŽŶĚƐŚŝƌĞ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?
 ? ? ? ? ? ? ? ? ^ŚĞĨĨŝĞůĚ  ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ůĂĐŬƉŽŽů  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? dĂŵĞƐŝĚĞ  ? ? ? ? ?  ? ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ĂƌŶƐůĞǇ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? ƵƌǇ  ? ? ? ? ?  ? ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ĂƌůŝŶŐƚŽŶ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? EŽƌƚŚĂƐƚĞƌďǇƐŚŝƌĞ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ?  ? ? ŽŶĐĂƐƚĞƌ  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? tĂƌƌŝŶŐƚŽŶ  ? ? ? ? ?  ? ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ,ĂůƚŽŶ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? ŚĞƐƚĞƌĨŝĞůĚ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ůĂĐŬďƵƌŶǁŝƚŚĂƌǁĞŶ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? &ǇůĚĞ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ĂƌůŝƐůĞ  ? ? ? ? ? ?  ? ? ?   ? ? ?A?
 ? ? ? ? ? ? ? ? ŚĞƐŚŝƌĞĂƐƚ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ŽůƐŽǀĞƌ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? <ŝƌŬůĞĞƐ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ,ǇŶĚďƵƌŶ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? EĞǁĐĂƐƚůĞƵƉŽŶdǇŶĞ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ƵƌŶůĞǇ  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? ^ĞůďǇ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ^ƵŶĚĞƌůĂŶĚ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? ZŝďďůĞsĂůůĞǇ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ZŽƐƐĞŶĚĂůĞ  ? ? ? ? ? ?  ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? ŚĞƐŚŝƌĞtĞƐƚĂŶĚ
ŚĞƐƚĞƌ
 ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? DŝĚĚůĞƐďƌŽƵŐŚ  ? ? ? ? ? ?  ? ? ? ? ? ?    ?A?
 ? ? ? ? ? ? ? ? EŽƌƚŚdǇŶĞƐŝĚĞ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ĂƐƐĞƚůĂǁ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? ƌĂĚĨŽƌĚ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ZĞĚĐĂƌĂŶĚůĞǀĞůĂŶĚ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? tĞƐƚ>ĂŶĐĂƐŚŝƌĞ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? <ŝŶŐƐƚŽŶƵƉŽŶ,Ƶůů ?ŝƚǇ
ŽĨ
 ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? ĂůĚĞƌĚĂůĞ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? WĞŶĚůĞ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? ^ĞĨƚŽŶ  ? ? ? ? ?  ? ? ? ?  ?A?  ? ? ? ? ? ? ? ? ůůĞƌĚĂůĞ  ? ? ? ? ? ?  ? ?  ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? KůĚŚĂŵ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ^ƚŽĐŬƚŽŶŽŶ ?dĞĞƐ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? >ĂŶĐĂƐƚĞƌ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? EŽƌƚŚĂƐƚ>ŝŶĐŽůŶƐŚŝƌĞ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? <ŶŽǁƐůĞǇ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ŽƵŶƚǇƵƌŚĂŵ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? ŽůƚŽŶ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? EŽƌƚŚ>ŝŶĐŽůŶƐŚŝƌĞ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 ? ? ? ? ? ? ? ? ^ŽƵƚŚZŝďďůĞ  ? ? ? ? ? ?  ? ? ? ? ?  ? ?A?  ? ? ? ? ? ? ? ? ŽƉĞůĂŶĚ  ? ? ? ? ? ?  ? ? ? ? ? ?  ? ? ?A?
 
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
5HIHUHQFHV
$GDLU $ 0F*UHDO 6 6P\WK $ &RRSHU - DQG 5\OH\ 7  +RXVH SULFHV DQG
DFFHVVLELOLW\7KHWHVWLQJRIUHODWLRQVKLSVZLWKLQWKH%HOIDVWXUEDQDUHD+RXVLQJ6WXGLHV

$KOIHOGW*0,IZHEXLOGLWZLOOWKH\SD\"3UHGLFWLQJSURSHUW\SULFHHIIHFWVRIWUDQVSRUW
LQQRYDWLRQV(QYLURQPHQWDQG3ODQQLQJ$
$KOIHOGW *0 DQG +ROPDQ 1  'LVWLQFWLYHO\ GLIIHUHQW D QHZ DSSURDFK WR YDOXLQJ
DUFKLWHFWXUDODPHQLWLHV7KH(FRQRPLF-RXUQDO
%DUNHU.5HYLHZRI+RXVLQJ6XSSO\,QWHULP5HSRUW±$QDO\VLV6HFXULQJRXU)XWXUH
+RXVLQJ1HHGV/RQGRQ+07UHDVXU\
%DWOH\5%DWHV-%OLHPHU0HWDO1HZDSSUDLVDOYDOXHVRIWUDYHOWLPHVDYLQJDQG
UHOLDELOLW\LQ*UHDW%ULWDLQ7UDQVSRUWDWLRQKWWSVGRLRUJV
%D\HU3)HUUHLUD)DQG0F0LOODQ5$XQLILHGIUDPHZRUNIRUPHDVXULQJSUHIHUHQFHV
IRUVFKRROVDQGQHLJKERUKRRGV-RXUQDORI3ROLWLFDO(FRQRP\
%HQ$NLYD0DQG/HUPDQ65'LVFUHWH&KRLFH$QDO\VLV7KHRU\DQG$SSOLFDWLRQWR
7UDYHO'HPDQG&DPEULGJH0DVVDFKXVHWWV0,73UHVV
%XFN0&URVVUDLOSURMHFWILQDQFHIXQGLQJDQGYDOXHFDSWXUHIRU/RQGRQ¶V(OL]DEHWK
OLQH3URFHHGLQJVRIWKH,QVWLWXWLRQRI&LYLO(QJLQHHUV
&LFFRQH $ DQG +DOO 5 (  3URGXFWLYLW\ DQG WKH GHQVLW\ RI HFRQRPLF DFWLYLWLHV
$PHULFDQ(FRQRPLF5HYLHZ±
&RSSROD3,EHDVÈGHOO¶2OLR/DQG&RUGHUD5/87,PRGHOIRUWKHPHWURSROLWDQ
DUHDRI6DQWDQGHU-RXUQDORI8UEDQ3ODQQLQJDQG'HYHORSPHQW
&RUWULJKW-:DONLQJWKH:DON+RZ:DONDELOLW\5DLVHV+RXVLQJ9DOXHVLQ86&LWLHV
:DVKLQJWRQ'&&(2VIRU&LWLHV 
'HEUH]LRQ*3HOV(DQG5LHWYHOG37KHLPSDFWRIUDLOZD\VWDWLRQVRQUHVLGHQWLDO
DQGFRPPHUFLDO SURSHUW\ YDOXH $PHWDDQDO\VLV7KH-RXUQDORI5HDO(VWDWH)LQDQFHDQG
(FRQRPLFV
'HIUD5RXQG6WUDWHJLF1RLVH0DSSLQJ±'DWD3URGXFWLRQ3URFHVV7HFKQLFDO5HSRUW
3>2QOLQH@>$FFHVVHG@ 
UDQGGGHIUDJRYXN'RFXPHQWDVS["'RFXPHQW(1'5'DWDSURGXFWLRQSURFHVVILQDOSGI
'I7  7KH 7UDQVSRUW %XVLQHVV &DVHV /RQGRQ 'I7 >2QOLQH@ >$FFHVVHG @
KWWSVDVVHWVSXEOLVKLQJVHUYLFHJRYXNJRYHUQPHQWXSORDGVV\VWHPXSORDGVDWWDFKPHQWBGD
WDILOHGIWWUDQVSRUWEXVLQHVVFDVHSGI
'HSDUWPHQW IRU 7UDQVSRUW 'I7  8QGHUVWDQGLQJ DQG 9DOXLQJ ,PSDFWV RI 7UDQVSRUW
,QYHVWPHQWXSGDWLQJZLGHUHFRQRPLFLPSDFWVJXLGDQFH/RQGRQ'I7
'I7D6WUDWHJLF&DVH6XSSOHPHQWDU\*XLGDQFH±7UDQVSRUW,QYHVWPHQW6WUDWHJ\
'I7 E 9DOXH IRU 0RQH\ 6XSSOHPHQWDU\ *XLGDQFH RQ &DWHJRULHV
KWWSVDVVHWVSXEOLVKLQJVHUYLFHJRYXNJRYHUQPHQWXSORDGVV\VWHPXSORDGVDWWDFKPHQWBGD
WDILOHYDOXHIRUPRQH\VXSSOHPHQWDU\JXLGDQFHRQFDWHJRULHVSGI
'I7  7UDQVSRUW $QDO\VLV *XLGDQFH 7$* 8QLWV $ $ 0
KWWSVZZZJRYXNJXLGDQFHWUDQVSRUWDQDO\VLVJXLGDQFHZHEWDJ
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
']LDXGGLQ 0) 3RZH 1 DQG $OYDQLGHV 6  (VWLPDWLQJ WKH (IIHFWV RI /LJKW 5DLO
7UDQVLW /57 6\VWHP RQ 5HVLGHQWLDO 3URSHUW\ 9DOXHV 8VLQJ *HRJUDSKLFDOO\ :HLJKWHG
5HJUHVVLRQ*:5$SSOLHG6SDWLDO$QDO\VLV
)RWKHULQJKDP $ 6 %UXQVGRQ & 	 &KDUOWRQ 0  *HRJUDSKLFDOO\ ZHLJKWHG
UHJUHVVLRQWKHDQDO\VLVRIVSDWLDOO\YDU\LQJUHODWLRQVKLSV&KLFKHVWHU:LOH\
*HXUV .7 DQG 9DQ :HH %  $FFHVVLELOLW\ HYDOXDWLRQ RI ODQGXVH DQG WUDQVSRUW
VWUDWHJLHVUHYLHZDQGUHVHDUFKGLUHFWLRQV-RXUQDORI7UDQVSRUW*HRJUDSK\
*LEERQV6DQG0DFKLQ69DOXLQJUDLODFFHVVXVLQJWUDQVSRUWLQQRYDWLRQV-RXUQDORI
8UEDQ(FRQRPLFV
*LEERQV6	0DFKLQ69DOXLQJVFKRROTXDOLW\EHWWHUWUDQVSRUWDQG ORZHUFULPH
HYLGHQFHIURPKRXVHSULFHV2[IRUG5HYLHZRI(FRQRPLF3ROLF\
*LEERQV 6 /\\WLNDLQHQ 7 2YHUPDQ + * 	 6DQFKLV*XDUQHU 5  1HZ URDG
LQIUDVWUXFWXUHWKHHIIHFWVRQILUPV 
KWWSHSULQWVOVHDFXNBBOVHDFXNBVWRUDJHB/,%5$5<B6HFRQGDU\BOLEILOHBVKDUHGBUH
SRVLWRU\B&RQWHQWB6(5&GLVFXVVLRQSDSHUVBBVHUFGSSGI
*UDKDP '-  $JJORPHUDWLRQ 3URGXFWLYLW\ DQG 7UDQVSRUW ,QYHVWPHQW -RXUQDO RI
7UDQVSRUW(FRQRPLFVDQG3ROLF\
*UDKDP '- *LEERQV 6 DQG 0DUWLQ 5  7KH VSDWLDO GHFD\ RI DJJORPHUDWLRQ
HFRQRPLHVHVWLPDWHVIRUXVHLQWUDQVSRUWDSSUDLVDO'HSDUWPHQWIRU7UDQVSRUW
*UHDWHU /RQGRQ $XWKRULW\  :RUNLQJ 3DSHU  9DOXLQJ KRXVLQJ DQG JUHHQ VSDFHV
8QGHUVWDQGLQJORFDODPHQLWLHVWKHEXLOWHQYLURQPHQWDQGKRXVHSULFHVLQ/RQGRQ
+0 7UHDVXU\  7KH *UHHQ %RRN &HQWUDO *RYHUQPHQW *XLGDQFH RQ $SSUDLVDO DQG
(YDOXDWLRQ/RQGRQ762
+DQG\6DQG1LHPHLHU' 0HDVXULQJDFFHVVLELOLW\$QH[SORUDWLRQRI LVVXHVDQG
DOWHUQDWLYHV(QYLURQPHQWDQG3ODQQLQJ$
+DQXVKHN($7KHIDLOXUHRILQSXWǦEDVHGVFKRROLQJSROLFLHV7KH(FRQRPLF-RXUQDO
))
+H 6 7DR 6 +RX < DQG -LDQJ :  0DVV 7UDQVLW 5DLOZD\ WUDQVLWRULHQWHG
GHYHORSPHQWDQGVSDWLDOMXVWLFH7KHFRPSHWLWLRQIRUSULPHUHVLGHQWLDOORFDWLRQVLQ+RQJ.RQJ
VLQFHWKHV7RZQ3ODQQLQJ5HYLHZ±
+LJJLQV&'$'VSDWLRWHPSRUDODSSURDFKWRPRGHOOLQJODQGYDOXHXSOLIWIURPUDSLG
WUDQVLWLQKLJKGHQVLW\DQGWRSRJUDSKLFDOO\ULFKFLWLHV/DQGVFDSHDQG8UEDQ3ODQQLQJ

+RXVHRI&RPPRQV/DQG9DOXH&DSWXUH7HQWK5HSRUWRI6HVVLRQ±+RXVLQJ
&RPPXQLWLHVDQG/RFDO*RYHUQPHQW&RPPLWWHH/RQGRQ762
,EDQH]05DQG3HQQLQJWRQ&URVV$&RPPHUFLDO3URSHUW\5HQW'\QDPLFVLQ86
0HWURSROLWDQ$UHDV$Q([DPLQDWLRQRI2IILFH,QGXVWULDO)OH[DQG5HWDLO6SDFH7KH-RXUQDO
RI5HDO(VWDWH)LQDQFHDQG(FRQRPLFV±
.HQQ\*0RGHOOLQJWKHGHPDQGDQGVXSSO\VLGHVRIWKHKRXVLQJPDUNHWHYLGHQFH
IURP,UHODQG(FRQRPLF0RGHOOLQJ
.RQJ)<LQ+DQG1DNDJRVKL18VLQJ*,6DQGODQGVFDSHPHWULFVLQWKHKHGRQLF
SULFHPRGHOLQJRIWKHDPHQLW\YDOXHRIXUEDQJUHHQVSDFH$FDVHVWXG\LQ-LQDQ&LW\&KLQD
/DQGVFDSHDQG8UEDQ3ODQQLQJ
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
.RVWHU+5$YDQ2PPHUHQ-1	5LHWYHOG3+LVWRULFDPHQLWLHV LQFRPHDQG
VRUWLQJRIKRXVHKROGV-RXUQDORI(FRQRPLF*HRJUDSK\
.RVWHU +5$ 	 YDQ 2PPHUHQ -  3ODFHEDVHG SROLFLHV DQG WKH KRXVLQJ PDUNHW
5HYLHZRI(FRQRPLFVDQG6WDWLVWLFV
.XPLQRII196PLWK9.	7LPPLQV&7KHQHZHFRQRPLFVRIHTXLOLEULXPVRUWLQJ
DQGSROLF\HYDOXDWLRQXVLQJKRXVLQJPDUNHWV-RXUQDORI(FRQRPLF/LWHUDWXUH
/HH66DQG6HQLRU0/'ROLJKWUDLOVHUYLFHVGLVFRXUDJHFDURZQHUVKLSDQGXVH"
(YLGHQFHIURP&HQVXVGDWDIRUIRXU(QJOLVKFLWLHV-RXUQDORI7UDQVSRUW*HRJUDSK\0D\

/HHGV&LW\&RXQFLO(DVW/HHGV2UELWDO5RDG±/DQG$VVHPEO\	)LQDQFLQJ5HSRUWWR
([HFXWLYH%RDUG-XQH>2QOLQH@>$FFHVVHG@ 
KWWSVGHPRFUDF\OHHGVJRYXNGRFXPHQWVV(/25&RYHU5HSRUW
SGI
/H6DJH - DQG 3DFH 5.  ,QWURGXFWLRQ WR 6SDWLDO (FRQRPHWULFV 1HZ <RUN &5&
3UHVV
0DQFKHVWHU &LW\ &RXQFLO  'HOLYHULQJ 0DQFKHVWHU¶V $IIRUGDEOH +RXVLQJ 6WUDWHJ\ ±
XSGDWHRQWKHGHOLYHU\RIWKH&RXQFLO¶VDIIRUGDEOHKRXVLQJVWUDWHJ\5HSRUWIRU,QIRUPDWLRQ
'HF  >2QOLQH@ >$FFHVVHG @ $YDLODEOH IURP
KWWSVGHPRFUDF\PDQFKHVWHUJRYXNGRFXPHQWVV'HOLYHULQJ0DQFKHVWHUV$IIR
UGDEOH+RXVLQJ6WUDWHJ\8SGDWHRQWKHGHOLYHU\RIWKH&R
XQFLOVDIIRUGSGI
0LQLVWU\ RI +RXVLQJ &RPPXQLWLHV 	 /RFDO *RYHUQPHQW 0+&/*  /DQG 9DOXH
(VWLPDWHVIRU3ROLF\$SSUDLVDO/RQGRQ0+&/*
0LOODUG71HOOWKRUS-DQG2MHGD&DEUDO0µ:KDWLVWKHYDOXHRIXUEDQUHDOP"D
FURVVVHFWLRQDO DQDO\VLV LQ /RQGRQ¶ 3DSHU SUHVHQWHG DW WKH ,QWHUQDWLRQDO 7UDQVSRUWDWLRQ
(FRQRPLFV$VVRFLDWLRQ&RQIHUHQFHLQ+RQJ.RQJ-XQH
0RKDPPDG6,*UDKDP'-0HOR3&DQG$QGHUVRQ5-$PHWDDQDO\VLVRIWKH
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1DWLRQZLGH  +RXVH 3ULFH ,QGH[ >2QOLQH@ >$FFHVVHG @ $YDLODEOH IURP
KWWSVZZZQDWLRQZLGHFRXNDERXWKRXVHSULFHLQGH[GRZQORDGGDWDWDE'RZQORDGGDWD
  
WĂŐĞ ? ? ? ƵŐƵƐƚ ? ? ? ? 
1DWLRQZLGH+RXVH3ULFH,QGH[6SHFLDO5HSRUW±-XQH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